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A New Electric Heater. 

A heater operated by electricity, by which 
itis proposed to produce heat in sufficient 
quantities for the heating of bouses, railroad | 
cars, etc., has recently been invented by C. 
B. Melott, a telegrapher employed at Kings- 
ton by the West Shore Railroad Company. | 
The heater for cars is supplied with elec- | 
tricity from storage batteries on the cars. | 
The heater for house or stationary purposes | 
is supplied with electricity from a central | 
station, on the same principle as that of | 
electric light companies, The apparatus | 
operates much the same as the “‘ arc electric | 
light, only the carbons of the electric heater | 
are hollow tubes or pipes of carbon, and are 
adjusted and operated the same as those on | 
the light. One of the carbons has its end 
sealed air tight. The other end rests against | 
the end of the second carbon tube, which is | 
connected to an air pipe or reservoir with an | 
air pressure, which allows the air to escape | 
at the point where the two carbon tubes! 
meet, or where the electric spark is formed. | 
When the electricity is applied, an electric | 
spark, in the form of a circle around the 
carbon tubes, is formed, which allows no air 
to escape, unless it passes directly through | 
the electric spark. The heat in the spark is | 
very intense, and requires little time to heat 
all the air that passes through it, thus giving 
a steady flow of hot air, according to the | 
pressure in the carbon tubes. The electric | 
spark is so intense that large quantities of | 
air can be forced through it and heated with- 
out affecting the spark. The electric cur- | 
rent of an ordinary electric light is sufficient 
to heat a large room. The small electric | 
motor in the lower part of the electric heater 
operates an air blower, and forces the air | 
through the spark.” | 


ae 
Electric Light in Austria. 


Edmund Jussen, United States Con- 
sul General at Vienna, in a report tothe 
Department of State on electric light- 
ing in Vienna, says: The electric com- 
panies now transacting business in 
Vienna have so little capital at their 
command that they are compelled to 
insist upon immediate payment for all 
rendered and_ investments 
made on behalf of their customers. I 
am assured by gentlemen who are 
thoroughly familiar with the situation 
and all its characteristics that any 
electric lighting company, no matter 
what its particular system might be, 
could at once enter upon a most lu- 
crative and thriving business in Vienna, 
if its capital were sufficient to extend 
the necessary credit to its customers. 


services 
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Telegraph and Telephone Wires 
Down in England. 

Mr. George G. Ward, the general 
manager in New York of Commercial 
Cable Company, has received the fol- 
lowing information from the agent 
of the line at Bristol, 
ing the snow storm in England last week :| 

‘‘The snow storm yesterday in England | 
appears to have done an amount of damage | 
to the telegraph wires, which is unprece- 
dented.” 


‘damage to the roofs of houses. 


The London Daily News says: The tele- 
graph wires in the city last night were snap- 
ping with alarming rapidity, and m Fleet 
street the policemen curled the broken ends 
around the lamp posts. A train on the 
Midland line was delayed over an hour by 
the falling of telegraph wires across the 
track. A large number of telegraph and 








also injured by branches being wrenched off | 
by the violence of the wind. 

In Sonning Cutting, on the Great Western 
Railway, the trains were delayed by snow 
| drifts. On the line from Paddington to 
Reading, and from Bath to Bristol all the | 
telegraph poles are a perfect wreck, most of 
the poles being splintered like match wood | 





‘telephone wires fell last evening over the'and lying in all directions. The railway 


8.—FrrE ALARM REGISTER, 




















9,—CENTRAL OFFICE TRANSMITTER OF Pearce & JONES. 


England, regard-| Metropolitan area. There was very severe| “block” lines being down, the trains are 


weather at Reading yesterday. The snow | considerably delayed and are signaled along 


that fell in the afternoon was heavier than | 
stored for two or three days. 
| in other directions have suffered equally, as 
Trees were | far as can be ascertained. 


has been experienced for years, whilst the 
wind blew a hurricane, causing considerable 


by flags. It seems probable that wires be- 
tween Bristol and London will not be re- 
The telegraphs 


| most 


| would be instantaneous. 
| horse-power would be sufficient to accomplish 


Electricity, Not the Rope. 


Dr. A. P. Southwick, of Buffalo, a mem- 
ber of the Commission on Capital Punish- 
ment appointed by the Legislature to report 
a substitute for hanging eonvicted murderers, 
was asked by a reporter what the general 
sentiment on the question seems to be, so far 
as ascertained. He replied that the comm t- 
tee expected to submit its report to the 
Governor the latter part of January. 

‘‘Electricity,” said he, ‘‘seems to be the 
acceptable substitute for hanging. 
Neither the prussic acid, nor the poison, nor 
the garrote suggestion meet with favor. A 
few persons advocate the guillotine, but this 
is a barbarous mode of operation. The 
general sentiment in this country, as well as 
elsewhere, is that capital punishment is 
necessary, and the object of our inquiry is to 
ascertain what substitute for hanging will 
best be in accord with humanity and the 
enlightened spirit of the age. The plan ad- 
vanced is that of an arm chair with metal 
arms. The condemned person would be 
seated 1n the chair, and at the proper moment 
receive a full electric charge through the 
metallic arms. This would pass straight 
through his body, across his chest, and death 
A dynamo of 42 


the work with neatness and dispatch.” 
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‘The Fire Alarm System of Pearce & 


Jones. 

We illustrate this week the Pearce & Jones 
patented fire alarm system, which is at pres- 
ent in use in New York City, Brooklyn, 
N. Y., Norfolk Navy Yard, Va., Woodstock, 
N. B., and other places, and about to be put 
in operation in the cities of Albany, N. Y., 
and Salem, Mass. It is one of the simplest, 
and yet one of the most effective, sys- 
tems in .use atthe present day. Cut 1 
represents the appearance of the box 
when closed; cut 2 the box when open. 
This box contains an automatic for 
sending the fire signal, which is five 
rounds of the box number. This is 
operated by simply pulling the hook, 
as shown in the cut. This auto- 
matic is finely made, and mounted 
in a round iron dust-tight case, which 
is again mounted in a round case, con- 
taining bell magnet, bell and sig- 
naling key, for the purpose of com- 
municating with headquarters, or with 
other stations. It also contains two 
switches for grounding either leg of 
the line or shunting the box out of 
service when necessary, a lightning 
arrester and a shunt switch for cutting 
out the resistance of the bell magnet, 
when not in use, and which is arrangel 
to automatically operate the bell when 
lever is pulled, so that the party send, 
ing in the alarm may himself hear it. It 
also puts the bell in circuit when key 
is used. No. 2,cut shows the inner 
case is inclosed in outside box for 
turther protection. This box is used 
extensively in New York City, it having 
about 700 in service, and the city of 
Brooklyn about 125. Cut No 3 represents the 
same style box, mounted in wood case. This 
is intended for indoor purposes, and most of 
the large factories, theaters and concert halls 
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of New York City and Brooklyn are supplied 
with them. 

Figures 4 and 5 represent their new com- 
bination box, for sending in different calla. 
These illustrate the system for ambulance 
and police calls. The sending of these sig- 
nals is vested in a switch, which if required 
may be locked, as shown in cut, the object 
being to place this under the care of some 
responsible party who will see that it is not 
tampered with. The normal position of the 
switch is at fire, and when police or ambu- 
lance calls are to be sent, the lever is placed 
in position, and, as in the case of fire, is 
pulled once. The signal adopted for police 
is P. P. in Morse characters, followed by the 
number of the box, and that for the ambu- 
lance A. B., followed likewise by the box 
number. In other respects the box is the 
same as the former two. It has taken so 
well that the city of New York has already 
155 in operaticn, and has been adopted by 
the cities of Albany and Salem, Mass., for 
their new systems. 

Figs. 6 and 7 are illustrations of simpler 
forms of boxes intended for small towns and 
villages where a few boxes only are needed. 
They each consist of a firmly made auto- 
matic mounted in one strong iron case. The 
former also contains the apparatus for sig- 
naling as that in those above mentioned. 

The hinges on all the outside doors are 
attached on the inside of the case in such a 
manner that it is impossible to take the door 
off from the outside. 

In connection with their boxes Pearce & 





Jones have invented and patented a trap 


Fie. 1.—Box CLosEp. 


lock, which when the key is inserted to open | 
the door, traps and holds it until released by 
the use of second key. 

Fig. 8 represents a 16-pen register, such as 
at present in use in the central office of New 
York city and Brooklyn. The operation of | 
this instrument is as follows: The circuit is 
closed at each tap of the number being 
received, and in doing so the magnet on the 
circuit draws to it its armature to which is 


attached the recording pen, each tap thus ° 


making a mark on the paper which runs on 
a roller, also operated by magnet which 
starts it at the first tap of the signal. 

Cuts No, 9 and No. 10 illustrate two styles 
of central office transmitter for sending the | 
alarms to the gongs, engine houses and tower 
strikers. In the former the alarm is set on | 
the dial, and in the latter, which is a more 
simple form, the circuit wheel, representing | 
the number of the signal received, is placed | 
in position and the bandle pulled as in a box. | 

®uts 11 and 12 show the tower bell striker, 
which are made of different sizes to suit 
large or small tower bells; they are operated | 
by weights, and can be mounted to strike | 
bells all ready in position, and do not require 
much room. All the parts are strong and 


durable, and they are simple in operation. 
This firm have lately been awarded the 
contract for fitting up the new central office 
in New York city, and, as before stated, 
manufactured the apparatus that has recently 
been placed in Albany, the outside work 
being done by the Western Electric Company. 








Increasing the Number of Electric Lights 
in Philadelphia. 

Chief Walker, of the Electrical Depart- 
ment, has scheduled the proposals for sup- 
plies to that department for the coming year, 
and finds that the expenses of lighting the 
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was open. On repairing to the barn the doc- 
tor found nothing disturbed, but found that 
the would-be-thief had escaped from a rear 
window, and to do this he had to jump a dis- 
tance of 17 feet before he struck the ground, 
lighting on a pile of ashes. 





Fie. 2.—Box OPEN. 


electric lamps throughout the city will be 


—— A new industry is established in| 


Electro-Motors and Their Government. 





BY PROFS. W. E. AYRTON AND JOHN PERRY. 





The above gentlemen have the following to 
say on this subject in the London Electrical 
Review : 

For some time past articles have appeared 
in which the moral has been drawn that the 
principle developed by us during 1882, and 
published at the end of that year, was 
wrong, this principle being that in a motor 
the armature ought to be magnetically much 
more important relatively to the field magnet 
than it should be inadynamo. It has fur- 
ther been stated that our differential methods 
of winding motors to obtain a constant 
speed, independent of the load, are unnec- 
essary. 

The critics considered that they received 
great support from two experiments made 
about a year ago, one of which showed 
that an Edison-Hopkinson dynamo, weigh- 
ing 46} cwt., gave, when used as a motor, a 
commercial efficiency of 92.6 per cent.; the 
other, at an experiment carried out by Mr. 
Mordey, showed that a shunt dynamo, hav- 
ing an armature of very small resistance, 
ran at a fairly constant speed as a motor, 
when a constant potential difference was 
maintained at its terminals. These two sets 








| of experiments have been regarded as giving 


the death bluw to our principles; but as no- 


54 cents per night per lamp. This is a re-| Fitchburg by the recently organized ‘‘ Fitch-| body was able to find out anything wrong in 


duction in the expense. 


The 354 public | burg Manufacturing Company.” The com- | them, the critics resorted to the old fallacy 


electric lamps will be increased to 500 next pany’s specialties will be steam engines, | of considering that the principles were right 


year. 
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small electric light plants, etc. 
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Fie. 5.—NeEw Siena Box, Open. 





Burglar Alarm Made Him Jump 17 Feet. 

Dr. C. H. Pinney, of Birmingham, Conn., 
does not believe in leaving his barn unpro- 
tected, and so has an electric burglar alarm 
attached thereto so that no door or window 
can be disturbed without sounding an alarm. 
One night this week the alarm sounded. 
The doctor hastily dressed and Mrs, Pinney 
kept watch on the barn and the door, which 


Fic. 6.—ALARM Box FoR SMALL Towns. 





«*« The three young lady operators at 
Lockport, N. Y., received a Christmas gift 
of $40 each sent them by their pleased sub- 
scribers. 


x*s The Ludlow acoustic telephone is 


endeavoring to get a foothold in Rochester, 
N. Y. The chief trouble with telephones of 
this class is their failure to work satis- 
factorily. 





in theory, but wrong in practice, forgetting 





Fie. 3.—Box For INTERIORS. 


| altogether that, if a principle is proved to be 
| wrong experimentally, it must be wrong 
| wholly and utterly. 
| Either, then, these experiments proved us 
| wrong or they did not; for, being experi- 
| menters ourselves, we cannot avail ourselves 
of the mental loophole kindly offered 
us by the critics, that we were quite 
right, but only on paper. It was not 
our intention to reply to the criticisms until 
we had completed certain experiments, the 
results of which will, we anticipate, place 
the whole subject beyond doubt ; but as we 
have for some time past been very busy with 
other experiments, and as it is easy to show, 
as one of us did at the Royal Society last 
spring, ‘that while the tests of the Edison- 
Hopkinson machine proved that it was a 
very good dynamo they proved that it was a 
poor motor compared with existing motors ; 
further as it is equally easy to show that the 
dynamo employed by Mr. Mordey in his ex- 
periments would be very unsuitable to be 
used asa motor in the transmission of power, 
{or when a motor has to be moved about 
‘it may be desirable for us without more 
| delay to state why we hold exactly the 
opinions we did in 1882 regarding the proper 
construction of motors, and why we think 
| that the objections that have been urged are 
without weight. 
| During the summer of this year a discus- 
|sion took place in the Hlectrical Review be- 
/tween Mr. Mordey and “ A Student,” and 
| Mr. Mordey came to the conclusion that in 
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1882 we were not acquainted with the princi- 
ple underlying the experiments described 
by him in the Philosophical Magazine for 
January of this year and reprinted in the 
Electrical Review for January 8th. We will, 
therefore, take the opportunity of stating 
that in 1882 we not only knew, but one 
of us taught to the students at the Finsbury 
Technical College that principle, which is 
as follows: just as a current generator of 
constant E.M.F. and small resistance, such 
as a set of accumulators, a magneto machine 
or a shunt dynamo with an armature of very 
low resistance running at a constant speed, 
will give a constant potential difference at its 
terminals, so such a magneto machine or 
shunt dynamo will, when used as a motor, 
run at a constant speed when a constant 
potential difference is maintained at its 


terminals. All the excellent work that 
Mr. Mordey has done during the last 
few years has interested us much, but 


our interest in the particular experiments 
described by him in this year’s January 
number arose from our regarding them 
as proving on a large scale the correct- 
ness of the principles that we had taught 
for some years previously. Indeed ‘A 
Student” (whose name we are totally unac- 
quainted with) expressed our views so clearly 
in the columns of the Hlectrical Review 
this summer that we must thank him for 
making it unnecessary for us to reply at the 
time. 

But although in 1882 we were fully alive 
to the behavior of a magnetic machine and a 
shunt dynamo with a very low resistance 








4—New Srenau Box. 
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armature, we did not then, any more than 
we do now, regard the employment of such 
machines as a good commercial method of 
obtaining a motor that runs at a constant 
speed. For just as we do not consider that 
the compounding of dynamos to produce a 
constant potential difference of, say, 200 
volts at its terminals iv wholly unnecessary, 
because a shunt dynamo with a very low 
resistance armature, either running at a very 
high speed or with very heavy powerful field 
magnets, will do the same thing, so in a far 
less degree do we regard the experiments of 
Mr. Mordey as showing how to obtain a 
commercially governed motor. A dynamo 
of the type used by Mr. Mordey, although 
very valuable for incandescent lighting, 
could not, we anticipate, be economically 
used to propel tram-cars, nor electric Jaunches, 
nor could a small copy of it be used to work 
portable tools, since we expect that the ratio 
of its weight in pounds to the useful horse- 
power given out by it when running as a 
motor far exceeds 60. Further, such dyna- 
mos could not be used as a motor in electric 
transmission of power, since they required in 
some experiments 131 amperes to develop 
16.3 horse-power, and in others 180 to develop 
11.14 horse-power. Let us take the case of 
130.8 amperes, and let us assume that the 
motor gave out about 16.3 horse-power, 
which is the best result published by Mr. 
Mordey. Now to transmit 130.8 amperes, 
calculations show that the most economical 
section to give to a copper conductor is about 
one-third of a square inch. But the resist- 





ance of one mile of going and one mile of | tional to the product of speed into the | purposes, and that therefore its power 
return wire of this sectional area, if made of | 
copper of 98 per cent. conductivity, is 0.1813 | 
Hence to send 16.3 | 


legal ohms at 20° C. 
horse-power only one mile a waste of 6 horse- 
power would be produced, which would at 





strength of the field magnets showed us, 
before 1882, that if the armature of a motor 
has but very few convolutions of wire, either 
the speed must be high, or the current must 
be great, or the field magnet must be large in 





Fie, 10.—CENTRAL OFFICE TRANSMITTER. 








Fie. 12.—ANOTHER Form oF ToweR BELL STRIKER. 


once reduce the efficiency of the transmission 
of 27 per cent. 

And, indeed, the fact that the power given 
out by a motor is roughly proportiona! to 
the product of speed into the current passing 
through the armature into the electromotive 
force, and that the latter is roughly propor- 





order that the motor must give out much 
power. 

We had, therefore, in 1882 to start with 
the fact that in spite of a shunt dynamo, 
with a very low resistance armature, govern- 
ing when used as a motor, it could not be 
commercially used as a motor for ordinary 


to 
govern was of not much practical import- 
ance. The question then arose, was there 
apy fundamental difference in the electrical 
actions of a dynamo and a motor which 
would lead one to construct a motor on 
different lines froma dynamo? According 
to Dr. Frdlich there was not, for in his paper 
published on November 18th, 1880, in the 
**Monatsbericht der Kénigl. Academie der 
Wissenschaften zu Berlin” (an abstract of 
which one of us had made for the Journal of 
the Society of Telegraph Engineers,) hes tated 
that both in a dynamo and a motor the field 
created by the current passing round the 
armature diminished the field due to the 
field magnets, and consequently while the 
Foucault currents induced in the iron of a 
dynamo armature weakened the field, the 
reverse occurred in a motor. 

We had, however, to remember that, while 
Dr. Frélich was in 1878 publishing the very 
rough equation that the E.M.F. of a series 
dynamo was proportional to the current, we 
saw in the same year that the formula which 
best fitted the results of the experiments 
which one of us assisted the late Mr. 
Schwendler in making on a Gramme and a 





Fie. 11.—FirRE ALARM TOWER STRIKER. 


Siemens dynamo at the India Store Depart- 

ment, London, was: 

aC a’ C 

_t+raie 

b+C b’° + C 
“1.—A small term, e, due to permanent 

magnetism of magnet, or core, or the earth, 

or etc. ; 


**2.—A small term, ¢ C, due to current in 
the wire ; 


E=n (e+ec+ 


“3.—A term, b ae due to mag. of elec- 


Cc tro-magnet ; 
a” 
““4.—A term, 5; due to mag. of core 
b'+C (of armature), 


which is itself 
produced by mag- 
netisation of the 
outer magnet.” 
When, therefore, Dr. Froélich, at the end 
of 1880, that is two years later, published, 
in the communication previously referred to, 
the formula which has not unnaturally re- 
ceived the name of the ‘‘Frélich formula” 
for the dynamo, but which is simply the for- 
mula used by us since 1878, we could not 
help suspecting that just as he first used a 
wrong formula for the dynamo, so that now 
what was new to us about motors in hiscom- 
munication might also be wrong. And we 
found out that it was wrong, and that, while 
the last term in our expression given above 
for E was negative in a dynamo, it was posi- 
tive ina motor. In fact, our whole theory 
of the construction of motors contained in 
our patent of June, 1882, is based on the 
action of a motor being the opposite of that 
described by Dr. Frélich. This is the more 
satisfactory because Dr. Frélich has since 
adopted our view that while the field due to 
the current round the armature diminishes 
the field due to the field-magnet in a dynamo, 
they help one another in a motor. 





Continued on Page Hight. — 
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The increase in our list of subscribers has 
never been so pronounced and from so many 
new quarters as during the past two months. 
This is a true indication of the growing 
interest in electrical affairs; and, permit us 
to say, an evidence of appreciation of the 
efforts of the ELEcTricAL Review in the 
field it has always conscientiously and earn- 
estly represented. 








The Government teiephone suit in Massa- 
chusetts will be brought directly against the 
Bell Company at Boston. Otherwise the 
bill will be similar to that filed by the Gov- 
ernment in the Columbus suit. It is ex- 
pected that the papers will be printed next 
week and sent to District-Attorney Sterns, of 
Boston, who will file them. Judge Nelson, 
of the District Court, and Judge Colt, of the 
Circuit Court, will try the case. It is not 
yet known whether or not Justice Gray, of 
the United States Supreme Court, whose 
circuit includes Boston, will take part in the 
hearing, which will probably be set down 
for the spring term, beginning in May next. 


The office of the Ansonia Brass and Copper 
Company in this city is connected direct with 
the works in Ansonia, Conn., by means of the 
new long distance telephone transmitter. 
The line works like a charm, and is of course 
constructed of the fine copper wire manu- 
factured by the Aasonia Company. The 
works of this company are the most exten- 
sive of the kind in the world 





Shrewd advertisers are availing themselves 
of the opportunity now offered them of 
gaining the attention of the public. They 
must realize the advantage of being repre- 
sented in a field to which the attention of 
the whole country is directed. The ELEc- 
TRICAL REVIEW is now in the mind and 
thought of all, and advertisements found in 
it will be read with interest not accorded to 
other mediums. 





Hard drawn copper is in growing demand 
for long distance telephone work. In the 
West a number of extra territorial ines are 
being built. A new line is in course of con- 
struction between Kansas City and St. Joseph, 
Mo., making direct connection between 
these two cities, a distance of sixty miles. 
Heretofore, conversation between these two 
cities could be held via Leavenworth and 
Atchison, Kan., but the demand for such 
service has so increased that the Missouri and 
Kansas Telephone Company decided to build 
a direct line of hard drawn copper. 





Our daily sunset neighbor, the New York 
Mail and Express, is one of the few success- 
ful journals that always has a clean and at- 
tractive appearance. The proprietor does 
not wait until the necessity for new type and 
new head lines becomes apparent, but in- 
stead so often brings out his paper with a 
complete new dress that his readers—and 
they are many—are convinced that if not 
the owner of a type foundry the proprietor 
is certainly the owner of a prosperous jour- 
nal. No handsomer or more complete and 
ably edited afternoon journal is published in 
the United States than the Mail and Express. 
Its managers have our congratulations. 





Our esteemed daily contemporary, the Sun, 
answers a querist who asks, ‘‘ would it be 
worth while to study electricity, and, if so, 
what advantages dovs it offer to a young 
man ?” in the following very sensible and 
comprehensive paragraph : 

If you have a natural turn of mind toward 
electricity, and a determination to push to an 
end any study you may take up, the study 
of electricity would certainly be worth your 
while to take up. There are few first-class 
electricians in this country, and there is 
probably more *‘ room at the top” for elec- 
tricians than for any other class of profes- 
sional men. There are enough second-class 
electricians, and though to be even a second- 
class man it might be worth your while to 
study electricity, it would certainly be much 
more to your advantage to stand in the front 
ranks. Experts in electric dynamos and in 
the subject of incandescent lighting are 
especially few and far between. The study 
of electricity will take years, but so will any 
other study. The Stevens Ins‘itute in 
Hoboken is probably the best place to study 
the subject both in theory and practical use. 
The best books are Preece’s ** Electricity,’ 
Gordon's ‘' Electricity and Magnetism,” v4 
Dumoncel’s books on electricity. They can 
be obtained from any seller of scientific 


books. 
THE MUCH ABUSED TELEPHONE. 

One of the members of the Bar in this 
State who has graced the Legislative halls, 
and now resides at the former home of Silas 
Wright, is a subscriber to the local telephone 
exchenge. In directing the location of his 
phone he had it placed directly over the hot 
air furnace register—probably as a counter 
irritant. 

Unfortunately, the other evening, when 
hurrying to get in bis ‘‘ hello” at the phone, 
forgetting that workmen had removed the 
register grating, he stepped into the opening. 
With great presence of mind, however, he 
persistently$hung on to the usual first syllable 
and the handle of the phone, and was thus 
saved from going lower and iuto threatening 
cremation. 

He now swears by the much abused tele- 
phone, and thinks the Legislature should vote 








it a life saving medal. 





ELECTRICITY 10 AID THE MUSICAL 
CONDUCTOR. 

An assistant for the musical conductor has 
long been a want in the domain of public 
music. Orchestral effects, like stage effects, 
sometimes require the perfect co-operation of 
pariies or parts which are not within visible 
reach of each other or the conductor Not 
unfrequently an unseen chorus is required to 
keep perfect time unison with the orchestra, 
which the audience has in perfect view 
while the baton of the leader cannot possibly 
be seen behind the scenes. 

A very pretty stage effect is sometimes 
produced by the singing of a second quar- 
tette, who are stowed away above the flies or 
under the stage, while the four visible per- 
formers are moving their lips as if singing 
the words. The effect is as far beyond good 
ventriloquism as that is ahead of ordinary 
poor imitation. 

Many inventors have endeavored to ar- 
range some method by which the end sought 
could be accomplished. The plan is some- 
times adopted of having a secend conductor, 
who through a peek-hole in the scenery 
somewhere can watch the movements of the 
conductor proper, and, by keeping his own 
wand in time with the leader, hold both 
movements in unison. This is very unsatis- 
factory, however, and not always conven- 
ient, and many other methods have been 
designed. The movements of the armature 
of an ordinary electro-magnet, which, of 
course, appealed only to the ears of the per- 
formers, has been suggested, but it was soon 
found that these could not always be heard. 
An attempt was made to use veritable batons, 
actuated by electrical force through the 
electro-magnet; but while these, on regular, 
unchanging drill, continue their pendulum 
strokes with perfect uniformity, they rebel 
at any sudden change of time, and are diffi- 
cult of control when the music reaches a 
hold, a crescendo or a diminuendo passage, 
because of the inertia of the moving body. 

A Mr. Carpentier has recently called atten- 
tion to an invention of his which he thinks 
will thoroughly cover the requirements of 
the case. 

His plan is to have a darkened panel, with 
two grooves at the two outer edges, placed 
in such relative positions as to represent the 
extremes of the conductor’s beat. In each 
of these grooves a rule is placed, so con- 
nected with an electro-magnet as to allow it 
to rotate one-quarter at will. Two opposite 
sides of each of these rules are so arranged 
that when one rule is visible, the other rule 
is not seen because of its blackened surface. 
The whole is so light and easy of movement 
that it obeys perfectly the impulses control- 
led by the key at the feet or hand of the 
conductor. These movements of the circuit 
key, when made in unison with those of the 
baton in the other hand, give the leader as 
perfect control of two orchestras as otherwise 
he would have over one. 

The eye is here made the victim—imposed 
upon, if you will—of an optical illusion. 
The light spot seems really to move precisely 
as the conductor’s baton, but with far more 
simple uniformity. 

What an invention would that be which 
would duplicate the movements of that ex- 
cellent conductor of by-gone days—Julien, 
who was said to conduct with legs and head, 
as well as with both hands? 

Still there is thought—suggestion in this 
matter of Carpentier’s. The unities of the 
piece performed might, perhaps, be improved, 
giving possibly more inspiration, better or- 
chestral results, by properly selected in- 
fluences. 

For instance: These light images might 
be formed to represent a policeman’s baton, 
grasped by the bony fist of ‘one of the 
finest,” and the effect on the optic nerve 
would be that of a club flying back and 
forth with astonishingly life-like vigor— 
provided that were the nature of the music 
performed, And, on the contrary, if a dead 
march was played, the solemnity of the vis- 
ual movement would be sad and life-like in 
the extreme. The effect on the players 
would certainly be noteworthy. 

An improvement suggested is that a magic 


‘lantern slide may be made to do duty in the 





premises. Suppose we had for a comic 
opera, for instance, that old slide we enjoyed 
so much when young, of ‘‘ Bottled Porter,” 
where upon the screen a huge bottle was 
being pecked into bya fellow with a trunk 
on his back, when ‘ quiker’n wink” he fell 
into the bottle, which showed the label 
quoted above. And in the Pied Piper of 
Hamelin, how would it do to introduce that 
other slide of our child days which horrified 
the good little girls and the puny, pale-faced 
boys who died young—where a one-toothed 
ogre, with hair and pimples on his big, red 
nose, never could get enough rats to satisfy 
his capacious stomach? 

In Hibernian opera, as a proper setting, 
we might have a still more attractive design, 
which would be cheery as of old. The 
spectacle of ‘‘Pat and the Pig,” where 
piggy was undetermined which of two 
wrong roads he would go, while the driver 
ineffectually strove to induce him to take the 
third or middle path. Inasmuch as Mr. Car- 
pentier has apparently made no arrangement 
for other than double time, this last is sug- 
gested as ‘‘just the thing” for triple move- 
ments. The ‘‘ down, left, up,” of the con- 
ductor’s baton would be visibly interpreted 
upon the stage screen by the movements of 
the porker as he constantly thwarted the 
desire of his owner, which was to 

“ Go straight ahead to Dublin town, 
Ye brute, and pay my rint.” 

The eternal fitness of things might thus be 
more thoroughly realized, perhaps. But, 
after all, these attempts to inspire the average 
horn-spectacled brass blower, or the fat, 
bald-headed individual who pumps grunts 
out of the base viol with one hand, while he 
feels for a soft spot on its neck, that he may 
choke it to better advantage, with the other, 
or the little weazened chap with leathery 
cheeks who plays bellows to a clarionet, are 
possibly in advance of the orchestra of to- 
day. 

It is doubtful if even Mr. Carpentier’s 
invention is quite generally adopted, let 
alone these suggested improvements. 





 —_———_—_—_—_—_—_—_—_— 


CHICAGO ELECTRICAL NEWS. 


The Edison people who have for a year 
and more occupied uncomfortable quarters 
on the lower floor of the Adams Express 
Company’s building, have climbed one story 
in the same building, and are now in most 
commodious and pleasant offices. The me- 
chanical and electrical departments, and the 
store rooms will remain in their present loca- 
tions. 


Wm. A. Hammett, agent for the New 
York Safety Engine Company, is patronizing 
the lithograph people quite extensively. His 
last effort in that line is the reproduction of 
a letter from one of the officers of the Min- 
neapolis syndicate in whose block two 75- 
horse engines are running lights in the block 
and the opera house. From the reading of 
the letter it would be reasonable to suppose 
that the engines are doing good work. Mr. 
Hammett is also putting in a 18x12 engine 
of 90 horse-power, for Dr. J. W. Chisholm, 
in the central plant on Dearborn near Ran- 
dolph, where it will replace a species of 
three armed rotary machine built something 
after the Brotherhood type, which has not 
proved economical or convenient for the pur- 
poses required of it. 





The Gamewell fire alarm people have re- 
cently captured the cities of Cheyenne and 
Paducah. The system will be represented 
in the former city by nine boxes, a gong and 
a striker. Mr. E. B. Chandler, general 
western agent, will commence the work at 
once. Mr, W. Chandlee, Gamewell agent at 
Richmond, Indiana, will place the Paducah 
plant, which consists of twelve boxes, one 15- 
inch gong and indicator, one striker, and one 
tapper. 

The Pond rapid system, a subordinate 
form of fire telegraph, belonging to the 
Gamewell Company also, is to be placed by 
Mr. Chandlee in the machine shops of the 
Pan Handle Railway at Columbus and ut 
Denison, Ohio. 
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The Waukegan Electric Light Company 
was incorporated on the 27th of December, 
with a capital stock of $5,000. The objects 
of the company are to furnish light and heat. 
Incorporators are George R. Lyon, Edmund 
D. Besley, John F. Kuhn, C. A. Murray, 
and R. 8S. Perrine. 

The Chicago Electric Company was re- 
cently incorporated. E. W. Friott, Charles 
H. Cowles, R. J. Kittredge incorporators, 
with $10,000 capital stock. 





In the Circuit Court at Evansville the 
other day, the city instituted suit against the 
Cumberland Telephone and Telegraph Com- 
pany, asking the court to cancel the rights of 
way of the defendants through the streets 
and alleys, on the ground that the present 
company isan alien, which, belonging in and 
incorporated by the State of Kentucky, has 
no power to maintain and operate a tele- 
phone system in Indiana. That it acquired 
these tacit rights by the purchase of the 
franchises and rights of the former existing 
company, the Evansville Telephone Com- 
pany of Evansville, an organization which 
since about June 30, 1883, has ceased to 
exist. 





Sandusky, Ohio, recently increased its 
central plant, which is made up of both 
Brush and Western Electric systems, by an 
addition of thirty-four lights and a dynamo 
of the latter company’s forms. 





Another of the Chicago places of amuse- 
ment is being arranged for electric lights, 
but the plant will not be put in operation for 
a few weeks yet. 

Parties here are quietly experimenting 
with a form of dynamo which has not yet 
seen daylight, but which those interested 
claim will show a decided advance in the 
direction of economy. Those who are assist- 
ing in the matter are some of them old 
enough in electricity to be relied upon, and 
they insist, as the Frenchman has it, that 
‘*the machine she will very well fonction, 
with much of economy.” 

Then again, the party who is about to 
light us all up with incandescent lamps fed 
by a primary battery, bas been heard from 
again, and is preparing his surprise for us. 

And these are forecasts for the New 
Year. 

CuIcaGo, Jan. 3, 1887. 





GENERATION OF ELECTRICITY 
BY STEAM AND COLD ATMOS. 
PHERE. 


To the Editor of the Electrical Review : 


I drop you a few lines to relate a rather 
singular electrical experience which occurred 
one day last week at Garrett, Ind., on the 
Baltimore and Ohio railroad.’ I think that 
some of the bright minds might take the 
question up and give the reason for it. 

We were putting in an electrical light plant 
for our shops at Garrett, anda circuit ot No. 
4 copper wire was being strung. The wire 
had been partly placed but was open ina 
number of places, nor had the dynamo been 
set up. My foreman found that when he 
went to connect a coil of wire which was 
lying on the ground to the wire which was 
on the cross arms that a pa! spark about a 
quarter of an inch long would fly from the 
wire on the poles to the coil on the ground. 
The current was so strong that the men be- 
lieved the dynamo had been connected. 
My foreman, Mr. A. Stevens, discovered that 
when an engine which was standing about 
25 feet from the line of poles upon which the 
electric® light wire was strung would blow 
off her pop valve the current would be 
generated and it would cease immediately 
afterward until the pop valve set so as to 
keep the steam from escaping and there 
would be no current until the steam escaped 
again. I have never had any experience sim- 
ilar to this nor have I ever heard of it, but I 
thought it might be of some interest to your 
readers. 

My foreman states that as it was a very 
cold day he thinks the hot steam forcing 
itself suddenly into the cold atmosphere 
gave rise to the thermal current, and he hu- 
morously suggests that possibly by running 
a steam pipe into an ice house so arranged as 
to pass rapid vibrations, so to speak, of steam, 
that he could supply an electrical force very 
cheaply. Yours truly, 


. SELDEN, 
Gen’l Sup't Tel. B. & O. R. R, 
Baltimore, Dec. 28. 





BOSTON ELECTRICAL NEWS. 


It seems probable that one of the acts of 
the new city government will be the appro- 
priation of money for a Police Signal system. 
The efficient working of an experimental 
plant in one of the divisions has been so 
satisfactory that the police force are clamor- 
ing for its extension. The arc light has had 
no better friends than the guardians of the 
peace, and no class of men are more ready to 
adopt new electrical devices. 





An automatic sprinkler which works like 
the excellent thermostat of the Martin-Wil- 
son Automatic Fire Alarm Company, by the 
expansion and contraction of some hydro- 
carbon vapor is being discussed. Up to the 
present time no automatic sprinkler would 
turn off the water as the temperature of the 
surrounding air fell. This new device, like 
the thermostat, requires no adjustment or at- 
tention after being set in operation by a 
fire. 


Tu an interview with Gen. Joe. V. Meigs, a 
REVIEW reporter learned that the trials of 
his system before the railroad commissioners 
had been unusually successful. Notwith- 
standing the numerous breakdowns which 
the road has had, many of which were 
caused to occur for the purpose of fully test- 
ing the system, not a single person has been 
injured. The report of the railroad com- 
missioners on this system is very favorable. 
Gen. Meigs has been a long time developing 
his system of elevated railroad transit—rapid 
but slow to come. 





There is a movement on foot to organize 
in Brockton, Mass., what is to be called the 
Economic Gas Light Company with the 
intention of supplying gas to Brockton, Rock- 
land, Whitman, Abington, East Bridge- 
water, Easton, Stoughton, and East Stough- 
ton. The latest rumor is that there is 
to be a consolidation of the above men- 
tioned company, the Brockton Gas Com- 
pany, and the Jenney and Edison Tlumina- 
ting Companies of the same place. The 
New York parties interested in the scheme 
‘‘claim” that they have new and inexpen- 
sive process for making a superior quality of 


gas. 


The West End Railway Company, among 
the stockholders, of which there are, Asa P. 
Potter, Eben D. Jordan, Jonas H. French, 
have been granted locations in Boston aud 
Brookline. If the experiments now in pro- 
gress in New York, with storage batteries 
and electric motors prove successful, that 
system will be adopted. The route begins 
at the junction of Marlbore street and West- 
chester Park, through Beacon street by way 
of Brookline to Washington street in Brigh- 
ton as far as the crossing of Cambridge 
street. The stockholders in the road are 
largely interested in unoccupied land along 
the line of the proposed railway. 








Kimball and Davis have recently made a 
metallic spiral thermostat. About 12 turns 
of flat steel wire are coiled around a standard. 
The upper end of the spiral is free and 
terminates in a point about half an inch 
long. Two adjustable screws make contact 
with the end of this arm, one when the cvil 
is affected by an increase of temperature and 
twists in one direction, the other screw 
makes contact as the spiral twists in the 
opposite direction as the temperature falls. 
Two circuits may therefore be established 
and signals given. As a means for indi- 
cating variations in hot houses, cold storage 
warehouses, drying rooms, it will come into 
general use. 





Mr. James 8. Stone, corner Purchase and 
Pearl, a short time since installed one of the 
new ten horse-power Sprague motors, 220 
volts potential. Ee was so well pleased 
with its performance that he has since 
ordered asecond one. This motor is situated 
about 4,000 feet from the station, and easily 
lifts two tons sixty feet per minute. 





The rumor of a consolidation of the Brush 
Electric Lighting Company and the Boston 
Gas Company is said to be absolutely with- 
out foundation, 


The assistant engineers at the Edison 
station are for noon watch, Robert Coburn ; 
night, John Kelly; middle watch, George 
Godfrey. James Crosby still takes charge 
of the lamp regulation. During the holidays 
fora few hours the output of the station was 
2200 amperes, a 50 horse-power Armington 
& Sims engine driving two 200 ampere dy- 
namos has been recently placed between two 
of the larger engines. The station is now 
much crowded. The excellent service given 
by the company reflects great credit on those 
in charge of the machinery. 





Another competitor for favor as an elevated 
railway system is that of R. 8S. White, 148 
High street. It is claimed that it is an im- 
provement on the Meigs system. 


Geo. H. Hartwell, the popular and well- 
known lecturer on electrical subjects, is to 
give an electrical entertainment at Tremont 
Temple, Wednesday evening, January 12 
Some of the attractions are electric stereop- 
ticon, with numerous beautiful dissolving 
views never before accomplished by elec- 
tricity. Practical illustrations in are and in- 
candescent lighting. A }size model of the 
Enos railway will be shown in operation, 
the car lighted by incandescent lamps. 
Sewing machine, ventilating fan, operated by 
motors receiving current from the perfected 
storage battery (as made by M. Julien). A 
living representation of Liberty Enlightening 
the World. The lecture begins at 8 o'clock. 


The average resistance of 50 electricians 
recently measured in Boston is 1000 ohms. 


In the consolidation of the Merchants’ 
Electric Light and Power Company and the 
Brush Electric Lighting Company, five shares 
of the capital stock of the new company, the 
Boston Electric Light Company, may be re- 
ceived in lieu of a bond of the new company 
any time before January 30, 1888. 





Sowdon, Elder & Wright, of Boston, have 
during the past week sold installations of the 
American system to the Edison Illuminating 
Company, of Lawrence, Mass., and to the 
Somerville (Mass. ) Electric Light Company. 

Boston, Mass., January 5. 





Mr. H. L. Roosevelt, of the Leclanche 
Battery Company, and widely known for 
extensive electrical work, died in this city 
last week, after a short illness. His death 
will be regretted by a large circle of friends, 
and takes off in his prime one of the most 
successful and progressive men in the elec- 
trical field. 





Mr. F. R. Wells, manager of the Western 
Electric Company, at Antwerp, is in the city 
and will visit the general offices of his com- 
pany at Chicago while in the United States. 
The business of the Antwerp house is con- 
tinually increasing under Mr. Wells’ able 
management. He was an interested visitor 
at the Electric Club on several occasions. 





The astonishment created in a certain tele- 
graph office on receipt of a dispatch an- 
nouncing the extraordinary event published 
below, can be readily understood by every 
operator. The superintendent of a Sunday 
school, after conferring with a manufacturer 
of Christmas placards for Sunday school use, 
said that he would telegraph the sentence 
he wanted with the size of the frame and the 
hour at which it must be ready. The tele- 
gram read: ‘‘ At 6.30, unto us a child is 
born, six feet long and two feet wide.” 





Says the Chicago correspondent of the 
N. Y. World: ‘‘The elegant-looking gen- 
tleman just stepping from a Madison street 
car is the right hand of Jay Gould in 
Chicago—Col. Clowry, Duke of Western 
Union, and Ankoond of Ocean Cables. He 
is the Beau Brummel of telegraph men, and 
has never been known to lose his temper. 
Only a few years ago he was a bitter, fight- 
ing enemy of Jay Gould, but, as in the 
recent case of John G. Moore, becoming a 
Western Union man, Mr. Gould silenced an 
enemy by employing him asa friend. Col. 


Clowry is a diplomat, and his general charac- 
teristics may be summed up in Jay Gould’s 
own words when referring to Clowry: ‘The 
Colonel is devilish clever.’” 








ELECTRICAL NEWS FROM THE 
SOUTHWEST. 


To the Editor of the Electrical Review : 

This town has now enjoyed (?) a year of 
telephone competition, and if the unasked 
testimony of subscribers is to be believed, 
they have all had about enough, and will be 
glad when it is over. The beauties and 
‘*advantages”’ of two rival exchanges in the 
same town have been thoroughly shown. 
And if Rochester or any other parties who 
think they are dissatisfied with Bell agents 
and their service, will write to any Little 
Rock merchant, they can probably get all the 
points they want. 





A pair of ‘‘tuffs” held up two of our 
young lady operators on their way home one 
night this month, and relieved one of them 
of her purse and fifteen dollars, the other 
hung on to hers and so saved her wealth. 
But it’s a cold day when “‘Central” gets left, 
as the robbers discovered in the end. For 
the girls after chasing them about a block, 
used the telephone to such purpose and de- 
scribed the rascals so well that they were 
captured before morning. They have con- 
fessed, got their sentence, and now wear 
stripes and work for the State. Moral, for 
robbers, let telephone people alone. 





A countryman came into the exchange a 
few days back to talk to Hot Springs, and 
while waiting for the person he wanted, 
concluded ‘* thet durned thing went too fast.” 
So he stopped the pole changer and was much 
surprised when the chief operator came 
flying in to find out what was the matter. 
The pole-changer is a great curiosity to most 
of our visitors, and strange are the questions 
and queer the answers about it. ° 





Speaking of the wire from here to Hot 
Springs reminds me that it is something of a 
curiosity also. It is about sixty miles long, 
and undoubtedly the noisiest ever built. 
Can’t say whether the hot water at the 
Springs has anything to do with it or not. 
But of all the howling, spitting, frying, 
sizzling, and whistling, ever heard over a 
telephone line, it can certainly get up some 
of the worst. One would think all the imps 
were holding high carnival. In some kinds 
of weather (not storms) it is impossible to use 
itatall. Atother times it is as quiet asa 
church, and works as well as any short wire 
in the exchange. Every telephone man that 
listens to it pronounces it ‘‘the worst they 
ever heard.” It isa great weather prophet, 
though, and if we could only ‘‘ catch on” to 
its cypher we could get ahead of the signal 
office every time. As it is we can guess 
most as close on an average. 





An inspector told me a new one lately. 
He was at a residence and had taken the 
battery jar out, which was about half full of 
solution. The small boy of the house was 
looking on, and asked if ‘‘ that came out of 
the telephone,” on being told it did he gravely 
remarked, ‘‘he never thought the folks could 
slobber that much.” 





A couple of our Pan-Electric citizens have 
bought a ‘‘new telephone,” the patent of an 
Indiana genius. ‘‘ Warranted not to infringe, 


much superior to the Bell, Long distance” etc., 
etc. And the heavy weight of the firm has 
started for California to sell it and the Cal- 
ifornians. Wonder how wellhe will succeed ! 


RuuHTRA., 
Little Rock, Ark., Dec. 28. 





The new wholesale dry goods building of 
Marshall Field & Co., Chicago, will be 
lighted with the arc lighting system of the 
Eastern Electric Company. This extensive 
building covers an entire block, bounded by 
Fifth Avenue, Adams, Franklin and Quincy 
streets, and the plant furnished by the 
Western Electric Company will! furnish 180 
full are lights. This will comprise a very 
extensive and complete isolated plant. 








The telegraph operators along the line 
of the Lake Shore between Buffalo and Cleve- 
land will give their annual ball at Music 
Hall, Erie, on the evening of January 19th. 
Special trains east and west will be run for 
the accommodation of those wishing to at- 
tend the ball. 
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«*» Messrs. Dann & Lapp, of Honeoye 
Falls, N. Y., claim to be the possessors of a 
“telephone that does not infringe Bell.” 
Now, if these gentlemen can prove their 
claim the citizens of Rochester will give 
them hearty greeting, but we doubt it. 


»*, The telephone ballat Kansas City, Mo , 
Decémber 16th, was a pronounced success. 
The attendance was large, the electric fea- 
tures unique and interesting, and everything 
passed off very pleasantly. The employes of 
the Missouri and Kansas Company are the 
only ones who give an annual ball. 


«*, The meeting of the stockholders, to 
ratify the action of the directors of the 
Missouri and Kansas and United Telephone 
G@ompanies in the matter of consolidation, 
will be held the latter part of this month. 
There is little doubt but the action will be 
affirmed and both companies benefited by 
the consolidation. 


»* The Erie Telephone Company is pre- 
paring to extend its lines from Dallas to 
Southeast Texas towns tia Corsicana and 
Houston. Dallas merchants are being in- 
duced to take stock in the new line on the 
coupon plan—the stock to be paid up in full 
and the coupons to be received in payment 
for messages sent or received. The new ter- 
ritory to be penetrated is now without either 
telephone or telegraph facilities. When the 
new line is built it will make the total mile- 
age of telephone wires centering at Dallas 
aggreyate 4,000 miles. 


«*» The Cumberland Telephone Co. hasa 
number of suits filed against it in the Evans- 
ville, Ind., Circuit Court, aggregating $90, - 
000. The suits grew out of the old quarrel 
between the City Council and the telephone 
company. The Council of Evansville, while 
possessed of the disease known as telephobia, 
revoked the telephone company’s right of 
way in the streets and alleys, and cut the 
poles and wires. The councilmen and fire 
chief were arrested at the instance of the 
company, charged with malicious trespass; 
and now the councilmen come back at the 
company for $10,000 damages for false im- 
prisonment. The Sheriff has attached all 
the telephone property. 


x", In speaking of the recent lecture of 
©. L. Chapin, of Philadelphia, the Rahway 
(N. J.) Democrat, of Dec. 9th, says: ‘‘ Accord- 
ing to announcement, Professor C. L. Chapin 
delivered his lecture on electricity in the 
Baptist Church on Thursday evening of last 
week. The sudden cold snap no doubt kept 
many away (although Rahwegians are known 
for their non-attendance at lectures), and the 
audience was small. The lecture was very 
interesting, especially the portions which 
were illustrated by experiments. Mr. Chapin 
is now the oldest telegrapher in the country, 
and is an enthusiast on the subject of elec- 
tricity, Those who stayed away missed a 
rich treat.” 


«*» The large cable put down at San 
Francisco by the Postal Telegraph Company 
consists of three lengths of one mile each. 
There will betwo splices, and as there are 
seven strands in each cable there will be four- 
teen connections. In each strand there are 
three copper wires ~ these are covered with 
kerite, and this covered with rubber tape to 
prevent any water from possibly finding a 
way through. The seven wires are then 
bound together by hemp cording and the 
whole is covered by an armor of No. 4 gal- 
vanized iron wire to prevent it from breaking: 
When all these coverings and iron wires are 
to be connected it makes a very diflicult job. 
The total weight of the cable is 37 tons. 
The cable was manufactured by A. G. Day 
& Co. Mr. Clark Hotchkiss, the general 


agent, having successfully made the contract. 








Comments of the Man at the Telephone. 


The telephone at the police station in Hart- 
ford rings out a hurried and repeated call. 

An officer jumps to his feet and rushes to 
the telephone. 

** Hello !” 

‘‘Hello! Is that the police station ?” 

‘* Yes, what’s wanted ?” 

“Send the wagon down to the dyke, 
quick.” 

‘* We haven’t got a wagon.” 

“‘T mean the patrol wagon, send it downto 
the dyke, quick.” 

_ ‘*There’s no patrol “wagon here, and it 
hasn’t been here for several days ; what’s the 
matter ?” 

‘* Why, they are shouting ‘Murder’ down 
here and crying for the police, and I’ve 
rushed up to the nearest telephone so as to 
get assistance.” 

‘* Well, sir, lam sorry ; but we’ve got no 
wagon nor officer to send down; you will 
find a man on that beat.” 

‘*T’'ll find a man, eh? Well, I guess not. 
He is down there, and will probably be 
killed. I'll just let him do his own calling 
for help. But what has become of the patrol 
wagon ?” 

*- I don’t know; they say the horses are not 
feeling just right.” 

“Well, I don’t blame them. But when 
horses become disgusted, it’s a pretty bad 
case.” 

“You don’t understand me. The horses 
are sick and the wagon cannot be used.” 

‘The indignant man at the telephone shouts 
back: “If you would swap off some of the 
snails that come under your department, and 
get a good working team, you would have 
something to do police business with.” 

———— 
New Men to Build the Subways. 

Subway matters took on a more promising 
appearance when the construction company 
—otherwise the Consolidated Telegraph and 
Electrical Subway Company—consummated 
its long anticipated reorganization last week. 
All the subscribed stock, including that re- 
cently taken by the electrical companies, was 
represented, and considerably more than half 
of the authorized stock of the company 
was voted. These are the directors chosen : 

Edward Lauterbach, E. E. Gedney, cashicr 
of the North River Bank ; Theodore N. Vail, 
President of the Metropolitan Telegraph and 
Telephone Company ; Edward J. Hall, Jr., 
General Manager of the American Telegraph 
and Telephone Company ; Robt. M. Galla- 
way, Vice-President of the Manhattan Eleva- 
ted Railroad Company ; Richard A. Elmer, 
President of the American Surety Company; 
William H. Woolverton, President of the 
New York Transfer Company ; Frederick 
Lovejoy, President of the Ball Electric Light 
Company, and Samuel Carpenter, President 
of the Iron Steamboat. Company. 

These, with the exception of Messrs Lau- 
terbach and Gedney, are all new names, and 
they all represent actual stock subscriptions, 
and have each consented to serve in the 
Board. 

At a subscription meeting of the Directors 
Edward Lauterbach was chosen President : 
William H. Woolverton, Vice-President. 
A. F. Dodd, Treasurer of the Metropolitan 
Telephone Company, Treasurer, and William 
J. Sefton, Secretary. 

The contract entered into with the Phenix 
Construction Company by the old Board was 
reported to the stockholders, and ratified. 
The Phoenix Construction Company is a sub- 
ordinate organization, composed of the repre- 
sentatives of the Metropolitan Telephone 
and Western Union Telegraph Compani:s. 
Its contract calls for the construction of 800 
miles of ducts, which, should the subways 
average ten ducts each, would be eighty 
miles of subway. This is supposed to be the 
amount of work to be accomplished with the 
money subscribed by the electrical com- 
panies, and the arrangement gives to those 
companies, practically, the control of the 
expenditure of their contributions. The 
Phoenix Company also filed a guarantee bond 
for the faithful performance of their con- 
tract, which was approved by the meeting. 

Suggestions were then made for practical 





and energetic work to be begun in the early 
spring and pushed with vigor throughout 
the summer and fall, all of which were re- 
ferred to a Board of Engineers yet to be con- 
stituted. 

The general sentiment of the meeting was 
that at least twenty miles of subway should 
be built during the coming season, and, if 
possible, twice that amount. It was repre- 
sented that all the telegraph and telephone 
companies were now anxious to get their 
wires underground, and that the electric 
light companies were also rapidly becoming 


converts, 
—— +e — — 


Casting Aluminum Bronze and Other 
Strong Metals. 

Mr. Thomas D. West, who had charge of 
erecting the Electric Smelting Works for 
Messrs. Cowles at Lockport, N. Y., read the 
following paper upon the above named sub- 
ject before the Society of Mechanical Engi- 
neers at its meeting held in New York, Nov. 
29 to Dec. 3. 

The ability to cast in molds a material 
which possesses strength equal to the best 
forgings of wrought iron and steel, is an 
achievement which mechanical engineers may 
well be interested in. While it is true that 
the strongest metals are susceptible of being 
cast, yet there are peculiarities about them 
which cause greater inconvenience and ex- 
pense in the effort to procure good, solid, 
clean castings than occur with cast iron. 
These come mainly from the difficulties in 
overcoming the evils due to oxidation, 
shrinkage and contraction. These elements, 
of course, exist in the founding of cast iron; 
but the degree to which they make labor and 
trouble is very slight as compared with 
stronger metals. The list of these latter is 
now enlarged by that comparatively new 
metal “‘ aluminum bronze” and the exper- 


ience of the writer is here to be cited in his} 


endeavors to establish principles and methods 
for its successful molding and casting in the 
foundry of Cowles Electric Smelting Com- 
pany, the firm manufacturing this bronze 
and other alloys of aluminum, at Lockport, 
N. Y. It is hoped, also, that ideas may be 
presented which may, in many cases, prove 
of value for the making of castings from 
other metals. 

The difficulties which beset the casting of 
aluminum bronze are in some respects, 
similar to those which were encountered in 
perfecting methods for cas'ing steel. There 
is much small work which can be suc- 
cessfully cast by methods used in the ordi- 
nary molding of cast iron; but in pecu- 
liarly proportioned, and in large bronze cast- 
ings, other means and extra display of skill 
and judgment will be generally required. 
In strong metals there appears to be a ‘‘ red 
shortness ” or degree of temperature, after it 
becomes solidified, at which it may be torn 
apart, if it meets a very little resistance to its 
contraction, and the separation may be such 
as cannot be detected by the eye, but will be 
made known only when pressure is put upon 
the casting. ‘fo overcome this evil, and to 
make allowance for sufficient freedom in 
contraction, much judgment will often be 
required, and different modes must be 
adopted to suit varying conditions. One 
factor often met with is that of the incom- 
pressibility of cores or parts forming the in- 
terior portion of castings, while another 


is the resistance which flanges, etc., 
upon an exterior surface, oppose to 
freedom of contraction of the mass. An 


illustrative case, which the writer had to deal 
with in the foundry referred to above, was 
the casting of some blast furnace tuyeres, 
the dimensions of which were about twelve 
inches diameter at the small end, and four- 
teen inches diameter, at the large, and seven- 
teen inches long. These tuyeres were made 
hollow for the passage of water to keep them 
cool when the furnace was in blast. The 
core to form this hollow space was one which 
foundrymen would term a ‘‘mean core” to 
make and to use, and the stronger it could 
be made by means of the mixture of the 
sand, the easier would it be to make and to 
handle. But it proved at the hydraulic test- 
ing of the first casting that these conditions 
were the worst for causing leakage. It was 





found that in order to procure a casting 
which would not leak, the core must be 
“rotten” and of a yielding character. 
This was obtained by using rosin in coarse 
sand and filling the core as full of cinders 
and large vent holes as possible, and by not 
using any core rods or irons. The rosin 
would cause the core, when heated, to be- 
come soft, and would make it very nearly as 
compressible as a “‘ green sand” core, when 
the pressure of contraction of the metal 
would come apon it. It might be well to 
state that the size of this core was such as 
would leave one inch thickness at each end, 
and one-quarter inch at the inner and outer 
sides of the casting, and was all surrounded 
with metal, excepting four one-inch round 
openings through which the core deliv- 
ered its vent or gas. By means of dried 
rosin or green sand cores, we were able to 
meet almost any difficulties which might 
arise in ordinary work from the evils of 
contraction, so far as cores were con- 
cerned. For large cylinders or castings 
which might require large round cores 
which could be ‘‘swept,” a hay rope 
wound around a core barrel would often 
prove an excellent yielding backing, and 
allow freedom for contraction sufficient to 
insure no rents or invisible strain in the body 
of the casting. To provide means for free- 
dom in the contraction of exterior portions 
of castings which may be supposed to offer 
resistance sufficient to cause an injury, dif- 
ferent methods will have to be employed in 
almost every new form of such patterns. It 
may be that conditions will permit the mold 
to be of sufticient yielding character, and 
again it may be necessary to dig away por- 
tions of the mold, or loosen bolts, etc., as soon 
as the liquid metal is thought to have solidi- 
fied. In any metal there may be invisible 
rents or strains left in a casting through ten- 
sion when cooling sufficient to make it 
fragile or to crack of its own accord, and it 
is an element which, from its very deceptive 
nature, should command the closest atten- 
tion of all interested in the construction of 
castings. 

Like contraction, the element of shrinkage 
is one often found seriously to impede the 
attaining of perfect castings from strong 
metals. In steel castings much labor has to 
be expended in providing risers sufficient to 
‘feed solid” or prevent ‘‘ draw holes” from 
being formed, and in casting aluminum 
bronze a similar necessity is found. The 
only way to insure against the evils of 
shrinkage in this metal with work requiring 
‘‘risers” or ‘‘feeding heads” was to have 
them larger than the body or part of the 
casting which they were intended to “‘ feed.” 
The “feeder” or ‘‘riser” being the largest 
body, it will, of course, remain fluid longer 
than the casting, and as, in cast-iron, that 
part which solidifies first will draw from the 
nearest uppermost fluid body, and thus leave 
boles in the part which remains longest fluid. 
The above principle will be seen to be effec- 
tive in obtaining the end sought. It is to be 
remembered that it is not practical to 
‘‘churn” this bronze, as is done with cast- 
iron. A long cast-iron roll, one foot in di- 
ameter, can by means of a ‘ feeder” five 
juches in diameter and a half-inch wrought 
iron rod, be made perfectly sound for its full 
length. To cast such a solid in bronze the 
feeding head should be at least as large as 
the diameter of the roll, and in length about 
one-quarter longer than the length of roll 
desired. The extra length would contain 
the shrinkage hole, and when cut off a solid 
casting would be left. This isa plan often 
practiced in the making of guns, ete., in cast 
iron, and is done partly to insure against the 
inability of many moulders to ‘‘ feed ” solid, 
and to save that labor. There is nothing in 
the way to prevent obtaining large guns of 
aluminum tronze as perfect as are made of 
cast iron. It is simply a question of having 
enough ‘“‘riser” or ‘‘ feeding head,” and 
such guns would surpass in strength any 
other metal now used in their manufacture. 

A method which the writer found to work 
well in assisting to avoid shrinkage in ordi- 
nary castings in aluminum bronze, was to 
“‘gate” a mold so that it could be filled or 
poured as quickly as possible, and to have 
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the metal as dull as it would flow, to warrant 
a full-ron clean casting. By this plan very 
disproportionate castings were made without 
‘«feeders” on the heavier parts, and upon 
which ‘‘draw” or shrinkage holes would 
surely have appeared, had the metal been 
poured ‘‘ hot.” 

The plan or principle adopted in pouring 
this bronze, is similar to that employed for 
casting steel, which, as is well-known, con- 
sists in pouring through a spout controlled 
by a valve, which lets the metal flow from 
the bottum of.a ladle instead of the top or 
lip, as practiced in pouring cast iron. The 
exact plan which the writer used for cast- 
ings weighing over fifty pounds, was to 
make the pouring basin sufficiently large to 
contain all the metal necessary to fill the 
mold, and give any surplus which nfght be 
required for a ‘* flow-off,” or to fill up ‘‘ feed- 
ing heads,” etc., and so prevent any metal 
from flowing into the mold until it was all in 
the pouring basin. The entrance of the 
gate would be stopped by means of an iron 
plug, and the moment all was ready, it 
would be pulled, and the metal would almost 
instantly fill the mold, so large would its 
gates be made. By such a plan it will of 
course be readily seen that there is no danger 
of any ‘‘scum” or oxide entering the mold, 
an element which would seriously mar the 
appearanee of a casting, Besides the diffi- 
culties from difference in the color which 
resembles gold, such oxide would be very 
liable to cause a disunion of the par- 
ticles of the body, or make an unac- 
ceptable surface when the casting was finish- 
ed up. The metal itself is one that works 
well in our ordinary molding sands, and 
‘*peels” extra well. As a general thing, 
disproportionate castings weighing over 100 
pounds, are best made in ‘‘dry” instead of 
‘‘ green” sand molds, as such will permit of 
cleaner work and a duller pouring of the 
metal, for in this method there is not that 
dampness which is given off from green sand 
mold, and which is so liable to cause ‘* cold 
shuts.” When the position of casting work 
will permit, many forms which are propor- 
tionate in thickness can be well made in green 
sand by coating the surface of the molds and 
gates with silver, lead or plumbago. Infor. 
mation upon manufacturing, strength and 
melting of aluminum bronze, can be found 
in an article from the writer published else- 
where. 

From “blow holes,” which are another 
characteristic element likely to exist in strong 
metals, it can be said that aluminum bronze 
is free. Should any exist it is the fault of 
the molder or his mold, as the metal itself 
runs in iron molds as sound and close as 
gold. Sand molds to procure good work 
must be well vented, and if of *‘dry sand,” 
thoroughly open sand mixture should be 
used and well dried. The sand for ‘green 
sand” work is best fine, similar to what will 
work well for brass castings. For “dry 
sand ” work the mixture should be as open in 
nature as possible, and for blacking the mold, 
use the same mixture as are found to work 
well with cast-iron. 

The different problems of making strong 
metal castings all present peculiarities which 
call for special treatment in the manner of 
molding, etc., but, as said in the beginning 
of this paper, the difficulties to be overcome 
mainly hinge more or less upon one or other 
of the three elements, oxidation, shrinkage, 
or contraction. These are being controlled 
better every day, and progress is made by 
which almost any kind of cisting can be 
procured as readily as of cast iron. With 
aluminum bronze, ‘‘ Mitis,” and steel castings 
to be had, the engineer should not want for 
strong metals to meet almost any conditions 


which he may desire. 
ae 


.... Henry Carroll, an uperator for the 
Baltimore & Ohio Telegraph Company, at 
Cincinnati, was arrested on a charge of 
murder. Carroll and Cornelius Sweeney, a 
shipping clerk, quarreled in a saloon and 
went outside to settle the difficulty. In the 
encounter both men fell heavily on the side- 
walk, Sweeney underneath. They were 
separated and taken to theirhomes, Sweeney 
died, 





AN INTERESTING LETTER. 


Electrical News from Northern New 
York—The Telephone Trouble at Roch- 
ester. 





To the Editor of the Hlectrical Review : 


The hornet’s nest that was disturbed by 
the Bell telephone people, by reason of the 
Rochester agitation, is bearing fruit abroad. 
The Central New York Telephone Company 
recently made application to the Syracuse 
Common Council to renew their eontract, 
which expires soon. They propose to do 
business on a basis of $48 for one-quarter 
mile radius, $60 for three-quarter mile, and 
not to exceed $6 forevery quarter mile over 
that distance, and offer to make these the 
maximum rates. No action was taken by 
the council, and the opinion seems to prevail 
that the rates shall be revised before the 
company obtain a franchise. 

Rochester is still agitating the telephone 
question, and seizes every piece of informa- 
tion, such as the above, with the greatest 
relish. It was rumored in Rochester some 
time ago that the Utica subscribers had gone 
out. Of course, there was no foundation 
for the rumor; but it gained credence and a 
large circulation. 

The subscribers met recently and voted to 
organize the People’s Telephone Association, 
under the General Act, instead of under the 
Telephone Act. The capital stock has been 
fixed at $100,000. The shares are to be par 
$50, to be taken by the subscribers, only a 
limited number being sold to any one indi- 
vidual or firm. About 35) shares are re- 
ported already subscribed. 

The Bell Telephone published recently 
a letter addressed to the subscribers of 
the Rochester Association, stating that, 
had the subscribers made their remon- 
strance in a business-like way, and, if 
not satisfied with the schedule of prices of- 
fered, appointed a committee of business 
men to wait on the company, and submit a 
protest, the company would have been glad 
to go over the whole ground, and would, no 
doubt, have come to an understanding with 
them, as the company has been ready to 
make reasonable concessions. 

In answer to the above, the association 
have remonstrated by saying the vice-presi- 
dent and his associates were waited on six 
times, officially and unofficiaily, by the sub- 
scribers, who urged, as strongly as they were 
able, their remonstrance and the request that 
the company make some concessions to the 
subscribers, stating their willingness to com- 
promise. The company, they state, repeat- 
edly urged the justice of the charges, and 
evaded the question, until endurance could 
no longer be entertained. 

If reports are true, the company have been, 
to say the least, unconcerned as to what the 
subscribers might say. Probably a large 
part of the opposition to the proposed change 
arises from the continual jealousies between 
Rochester and Buffalo people. At any rate, 
the association seem in earnest, and if a new 
system can be introduced that can success- 
fully cope with the Bell Company, the peo- 
ple will not be slow in accepting it. As it is 
now, the telephone is practically unused, and 
will be for an indefinite time. The mes- 
senger companies have been taxed to their 
greatest capacity, to accommodate the busi 
ness now thrown upon them. 





The Bell Telephone Company, of Buffalo, 
are awake to the demand of the times, as 
will be seen by the following petition pre- 
sented to the Common Council: 

Your petitioner, the Bell Telephone Com- 
pany, of Buffalo, respectfully petitions for 
authority to construct underground conduits 
in the public streets of Buffalo for the pur- 
pose of carrying and maintaining its wires 
therein. While no experiment has demon- 
strated that telegraph and telephone wires 
can be carried long distances underground 
successfully and the extent such wires may 
be carried underground may be yet regarded 
as experimental, still sufficient has been done 
to warrant the belief that such wires can be 
carried advantageously in underground con- 
duits a distance sufficient to relieve the 





crowded thoroughfares of our city. Your 
petitioner appreciates the present crowded 
condition of our chief thoroughfares by the 
various wires and the just complaint from 
the public, and is ready to proceed, as socn 
as practicable, to lay wire underground in 
case you will give the proper authority. 





One more bit of telephone news. The 
Rochester (Bell Telephone Company) erected 
a pole at the corner of Union and Court 
streets, after the stampede and resolutions 
by the City Council revoking the charter of 
the telephone company. The pole setting 
was decided an infraction of the law and a 
nuisance, and one to be removed. The 
company asked for an injunction preventing 
any interference by the city authorities, The 
application was made before Judge Rumsey. 
The case was adjourned until this week. 

In his argument for the city Attorney 
Powers pleaded that the telephone company, 
although organized as a telegraph company, 
was not onein fact. If a decision is readered 
on this point, it will form a new nut for our 
telephone friends. 





Schmidt, Koelber & Co., the Northwestern 
agents of the Sawyer-Man Electric Company, 
are installing a (S. M.) plant in the new Shaw- 
mut Flour Mill, of seventy lamps. This 
mill is cousidered a representative one, and I 
understand is to be opened with a banquet 
Schmidt, Koelber & Co., have sold the E. H. 
Cook Distilling Company, Buffalo, a seventy 
light Sawyer-Man plant to be placed in their 
distillery. 





The Edison Company have installed a plant 
for G. D. Barr, Buffalo. 





The Westinghouse distribution system is 
in operation at Buffalo. They have already 
400 lights in Meldrum, Adams & Co.’s store, 
and I understand have their installation in 
the Tifft House running now. H. 

Syracuse, N. Y., Dec. 31. 

———_ao—__—_—__ 


. .. During the hostilities with France in 
1884, the Celestial Government appears to 
have become aware for the first time of the 
fact that by the aid of the telegraph it is 
possible for a central administration to keep 
a much firmer contrel over provincial au- 
thorities. This fuodamental fact having 
once been realized, the authorities are busily 
engaged in extending lines in all directions 
between Pekin and the great provincial 
towns. The material is all bought either in 
this country or in Denmark, but the work of 
construction is carried out almost entirely by 
the Chinese themselves. The first lines were 
built by Danish engineers and workmen, but 
the Chinese proved themselves such apt 
pupils, that in a very short time they felt 
competent to dispense with the aid of the 
Danes. It may be hoped that the manifold 
advantages of telegraphs will become so evi- 
dent tothe Chinese as not only to induce 
them to extend the wires throughout their 
vast and populous empire, but also to pay 
some little more attention then they have 
ever yet done to the many other little dodges 
which outer barbarians would be only too 
pleased to put them up to. 

: a 

Why not do something in electrical 
heating stoves the same as are being intro- 
duced in France, a peculiar feature of their 
construction being that the wires are let 
through apertures formed in plates of refrac- 
tory clay and plumbago. These plates are 
not enclosed, but are left exposed, so that 
the air can circulate very freely through the 
apertures, where it comes in contact with the 
red hot wires. Wire bobbins are inserted in 
the apertures, each bobbin forming part of 
the electric circuit ; and all being connected 
for quantity ; the bobbins are heated by the 
passage of the current, and serve to heat the 
air as it passes to and fro over them. 





— 

To cover a sphere with tin foil, the foil is 
cut into gores so us to slightly overlap. The 
very thickest parts are used. Each gore is 
rubbed with the thumbnail, or side of a test 
tube, until it lies quite smooth. This the plas- 
ticity of the tin permits. 








..-. The Rocky Mountain Telegraph Com- 
pany’s new wire is completed from Medicine 
Hat on the Canadian Pacific to Fort Assino- 


boine, which is connected with Helena. 
The electric circuit is now completed in the 
Northwest, east and west from the United 
States via the Canadian Pacific. 


.... Mr. Warner’s bill providing for the 
construction of telegraph lines by land grant 
railroads makes it obligatory upon such rail- 
road companies to construct and operate tel- 
egraph lines ; prohibit discriminations ; the 
secretary of the interior is authorized to en- 
force fulfillment of such obligations ; all 
unlawful contracts now in force must be 
annulled and set aside ; refusal to conform to 
this act. makes a railroad officer lable to 
not less than $1,000 fine, and not less than six 
months’ imprisoument. 


..-- The police and fire commissioners 
of Detroit have recommended an _ under- 
ground system for the wires of the two de- 
partments. They will have put down a half 
mile of iron or wooden pipe large enough to 
contain four cables, or of four two-inch 
pipes in the same trench and make an experi- 
mental test to decide among the systems. 
This can be done for from $1.200 to $1,500, 
the cost of trenching and connections, as the 
competing companies will doubtless furnish 
the material. The four companies whose 
cables will be tested are the Kerite, the 
Okonite, the Western Electric and the War- 
ing. 

..-.- Austin Corbin, so one of the biggest 
men in Wall street says, is now known as the 
** Peacemaker” in every enterprise he is in- 
terested in. ‘‘He has just been elected to 
the Western Union directory,” the big man 
said, ‘‘and he intends to insist on peace be- 
tween the Western Union and the Baltimore 
and Ohio Telegraph Companies. It may take 
some time to accomplish this, but it will be 
done. As I understand the present situation, 
matters now rest only with Robert Garrett, 
Another instance of Mr. Corbin’s leve for 
peace is his intention to do all in his power to 
end the bickering between the Pennsylvania 
and the Reading railroads. He will stop that 
fight if any man can, and then, I suppose 
we'll all be happy.” 


.... During the severe storms of last week 
at the village of Bradninch, Devonshire, the 
church tower was struck by lightning. 
Very serious damage was done, the tower 
being shaken to its foundation and cracked 
throughout one-third of its length; one of 
the pinnacles fell through the roof, and 
stones from the top of the tower were hurled 
through cottage windows at a considerable 
distance. This case is an interesting one, as 
from the description of an eye-witness there 
can be no doubt that the destruction was due 
to a discharge of globe lightning. Balls of 
fire are described as whirling around the 
summit of the tower for a second or two, 
and disappearing with a tremendous ex- 
plosion. 


.-.. During the great Boston fire an oper- 
ator in New York received 248 messages 
between 7 o’clock and noon, and sent 216 
during the afternoon of the same ‘day. The 
messages, including the addresses, signatures, 
date lines and ‘‘checks,” averaged thirty 
words. Thus during the five hours he was 
wielding the pen he copied over 7,500 words, 
or 1,500 words an hour. There are a dozen 
operators in Philadelphia who could beat 
even that if they were called upon to do it. 
These men would probably not break the 
sender once in an hour if the latter wasa good 
operator, and, when through, it is doubtful 
if they would remember a word they had 
peaned. The operator is simply a machine. 
The sound of the instrument enters his ear 
and runs out his arms to the nib of his pen 
to the paper. The writing becomes almost 
wvolontary.—Phila. Ha, 
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Electro-Motors and Their Government. 





Continued from Page Three. 


It is not necessary to show here how it fol- 
lows from the resultant magnetic field in a 
motor being greater than the field due to 
the field magnet alone that the armature 
ought to be magnetically more import- 
ant in a motor than in a dynamo, as this 
is fully developed in our paper read before the 
Society of Telegraph Engineers in 1883. We 
may, however, state, in reply to the criticisms 
contained in the Hlectrical Review for Decem- 
ber 3d, 1886, that we believe that the reason 
why the motors made in 1883, in accordance 
with the principles we laid down, were only |. 
as good as other motors made at that time. 
instead of being far better, arose from bad 
workmanship and from a certain very defi- 
nite defect in the design, which, having 
nothing whatever to do with the question of 
relative sizes of armature and field magnets, 
need not be entered into here. 
being now in general use was certainly not 
due, as the writer in the Hlectrical Review for 
December 3d imagines, to the use of, or to 
the necessity for, differential winding, since 
it was only in the cases where very constant 
speed was required that we used differential 
winding at all. We are also quite as certain 
that 1t was not due to any defect in the 
general principle. 

It may be said, then, are there then no 
experiments supporting our theory? We 
reply, yes; and a comparison between the 
large Edison-Hopkinson dynamo when used 
as a motor and asmall Immisch motor which 
was constructed for use only as a motor and 
not as a dynamo, will bear out the general 
correctness of our principles of motor con- 
struction. We may mention that Mr. Snell, 
who is Mr. Immisch’s right hand, was a 
pupil of ours at the Finsbury Technical Col- 
lege, was thoroughly imbued with our prin- 
ciples of motor construction, and has made 
a most praiseworthy and successful applica- 
tion of them. Mr. Snell has assured us 
many times within the last two years that 
all his experiments bear out our view that in 
a series motor the armature ought to be a 
much more important part of the machine 
than the armature of a series dynamo of the 
same total weight. Without going into the 
details of the Immisch motor, which would 
be quite beside the point at issue, it is import- 
ant to remember that the rough rule followed 


by the constructors is to make a power-| 


ful armature, and to put a field magnet 
outside only just so must larger than the ar- 
mature as will allow space for the wire to be 
wound on the field magnet core. 

To enable a comparison to be made be- 
tween the behavior of the Edison-Hop- 
kinson dynamo, weighing 46} cwt., with 
an Immisch motor, weighing 66} lbs., it is 
necessary to see how the power and effi- 
ciency of a motor vary with its weight. 
Such a calculation has been made with 
greater and greater accuracy by M. Deprez, 
Dr. Hopkinson and Mr. Kapp; but we think 
that the following is a still more accurate 
comparison : 

Comparison of the Powers and Efficiencies of 
two Motors.—A’ and A, the linear dimensions 
of A’ being N times those of A, N being 
greater than unity. 


the number of lines of force per unit area 
with A’ will be the same as with A. 


I 


Hence with the same angular velocity 


E.M.F, of A’ = N* x E.M.F. of A. 


x Neurrent round 
field magnetsof A 


Uf current round field 
magnets of A’ 


N? x total number 
of lines of force 
through arma- 
ture of A. 


The total number of 
lines of force pass- 
ing — arma- 
ture of 


But the angular velocity of the armature of 
the large machine cannot be as great as that 
of the armature of the small one. 

t = { ——xangular ve- 


-. Letangular veloc- 
yN locity of A, 


ity OF A’....cccccccce 


when the maximum centrifugal force per 


Their not ; 


unit mass in the armatures of the two ma- 
chines will be equal. 


Now, E.M.F. of A’=N? x E.M.F. of A. 


The diameter ot (Nx diameter of wire 
wire on field - on field magnets of 
magnets of A’) ( A; 

and if the clearance between the armature 
and the pole pieces in the two motors were 
made in the ratio of N to 1, the same ratio 
would hold for the diameters of the wire on 
the two armatures. But there is.no reason 
why the clearance with the large motor 
should be N x clearance with the small 
one. 

. let the dia. of) 
“wire on arma-- — 
tureof A’. ) 
If, however, the diameter of the wire on 

the armatures have this ratio, the current 

with the large motor may be more than N 

times the current with the small one. 


(ni x dia. of wire on 
| armature of A. 


*. let current with A’=N® x current with A. 


The total number of lines of force passing 
through the armature A’ will now be more 
than N* x the number of lines passing 
through the armature of A, but how much 
greater it will be will depend on how nearly 
the current used with A saturates the iron 
cores of its field magnets. Since, however, we 
desire to compare the maximum powers that 
the two motors can give out without undue 
heating, we must «assume that the current 
used with A nearly saturates its field magnet 
cores. In that case 


8 
E.M.F. of A'=K x N*?xE.M.F. of A 
where K is a constant only slightly greater 

than 1, say 1.1. 

The power yiven out by A’=E.M.F. of A’ x 
current used 
with A’ ap- 
proximately. 

Power given out by A’=1.1 N x power 
given out by 


bi PS 
{ 
| 1 X resist- 
The resistance of field | \Nance of 
magnet coils of A’ field mag- 
a | net coils of 
J { A. 


, 7 1 . 
The see of | | a¢z resistance of 
— coils f ) N° armature coil 
of A. 


sails t 
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“N*xrate of pro- 
duction of heat 
in field magnet 
coils of A. 


*. The rate of pro- } 
duction of heat | _ } 
in field magnet { ~ } 
coils of A’ 


( N?xrate of pro- 
duction of heat 
in armature coil 


The rate of pro-) 
duction of heat | _ } 


in armature coil { 


of A J of A. 
The cooling sur-)} ( N*xcooling sur- 
face of field | } face of field 


magnet coils of / ) magnet coils of 


Rather more than N? x 
cooling surface of ar- 
mature coil of A. 


The cooling sur- 
face of armature - 
coil of A’ 


Also the angular 
velocity at the 
periphery of the 
armature coil of 
rt 


| ¥Nxangular ve- 

| locity at the 

= periphery of the 

| a coil of 
aA. 


on ) Somers 


Hence the armature of the large motor A’ 
is, for two reasons, cooler than the armature 
of A, while the field magnet of A’ is warmer 
than the field magnet of A. The tempera- 
ture of the armature, however, is the more 
important as it is the armature coil that is 
generally damaged by over-heating. Fur- 
ther, by making the diameter of the wire on 
the field magnet of A’ rather more than N x 
the diameter of wire on the field magnet of 
A, the fleld magnets of the two motors can 
be made to have the same temperature with- 
out any appreciable change in the total num- 
ber of lines of force passing through the 
armature of A’. 

*.* The power wasted in A’= between N?® 
and N? times 


the power 
wasted in A, 


and in order not to give undue advantage to 





the larger motor A’ let us take N*-*, so that 
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Experiments show that an Immisch motor 
weighing 664 lbs., say 70 lbs., gives 1 horse 
power tothe absorption dynamometer with 
an efficiency of 70 per cent. when the motor 
runs quite cool fora long period. If then, an 
Immisch motor were made on the same lines 
as the small one, but of the same weight as 
the Edison-Hopkinson dynamo, viz., 464 
cwt., or 5,208 Ibs., we should have 

3 
N= 4/ 08 — 4.006 
70 

Substituting this value of N in the above 
expression for the comparison of efficiencies, 
we find that the efficiency of this large Im- 
misch motor would be 90.4 per cent. 

Similarly substituting the value of N inthe 
expression for the power, we find that the 
actual power that a motor weighing 46} cwt., 
but constructed on the Jines of the small Im- 
misch motor, would give out, without undue 
heating, would be 168 horse. 

Let us compare this with the actual behav- 
ior of the Edison-Hopkinson dynamo. The 
highest efficiency reported was 92.6 per cent., 
not much larger than what our calculation 
shows that it ought to be, but the pewer it 
actually gave out in the trials was only about 
48 horse, or less than one-third of what our 
calculation shows that an Immisch motor of 
the same type ought to give. We do not 
much care whether the right answer for the 
power of a properly constructed motor 
weighing 464 cwt., when running cool is ac- 
tually three times, or whether it isonly twice 
the power actually given out by the Edison- 
Hopkinson dynamo when used as a motor. 
It is, at any rate, so much larger than 
the power this motor did give out, that we 
consider it conclusively proved that a good 
dynamo is a powerless motor for its weight. 

And if still more evidence be required to 
prove this resvlt, so well known now to 
makers of motors, we may mention the fol- 
lowing very significant fact. On applying 
within the last month to one of the largest 
and certainly one of the most scientific, firms 
of dynamo makers in England for a motor to 
give off one horse-power, they replied that 
they could not construct itto weigh less than 
200 lbs. with good efficiency. And this, we 
believe, was because they could not disabuse 
their minds of the fact that they wanted a 
motor and not a dynamo to use as a motor. 

Our general principle of constructing mo- 
tors has been abused, yet an intelligent appli- 
cation of it has led Messrs. Immisch (by also 
paying attention to all details) to construct 
what we understand are the most powerful 
and at the same time the most efficient smal] 
motors existing. Our princlple of obtaining 
constant speed by the employment of differ- 
ential winding has been called superfluous, 
and yet it was reinvented in France last year 
by M. Deprez, in America this year by Mr. 
Sprague, and formed the subject of a very 
exhaustive series of experiments by Dr. 
Frdélich in Germany during 1885. 

———_-ae—__—_ 


To make a tight joint between the cap and 
neck of a copper flask for generating oxygen 
gas, use a stiff paste made of glycerine and 





red lead 





Digest of U. S. Patents on Storage 
Batteries. 





REFERENCES TO FOREIGN PATENTS 
TAINED THEREON. 


OB- 





(THIRTEENTH PAPER.) 
1886. 
337,298. March 2, 1886. Filed June 13, 1881. 
Chas. F. Brush, Cleveland, Ohio. 

The invention is stated to ‘‘consist in a 
plate or support provided with a mechani- 
cally applied coating of absorptive substance 
adapted to be transformed into an active 
coating, and further in a plate or support 
provided with a mechanically applied coat- 
ing of granulated or spongy, or porous me- 
tallic lead; and further in the method of 
constgucting plates or elements for secondary 
batteries, consisting in mechanically coating 
lead or other suitable plates with an absorp- 
tive substance adapted to be transformed 
into an active coating.” The drawings show 
electrodes formed as plain, corrugated, or 
ribbed plates—perforated, studded, honey- 
combed, pervious plates. 

A covering of felt or pasteboard for the 
plates is described. There are thirteen 
claims, two of which reiate to the mechani- 
cal application of an absorptive granular or 
spongy coating to a plate or support; five 
for the construction of the plate or support; 
one for the combination with an electrode 
with applied coating of a porous retaining 
covering; four for the process of coating 
electrodes with mechanically applied coating ; 
two for a mechanically applied coating 
rendered coherent by pressure. 

337,299. March 2, 1886. Filed June 13, 1881. 
Chas. F. Brush, Cleveland, Ohio. 

The invention is stated to be, the method 
of constructing secondary battery elements, 
or electrodes, by mechanically coating or com- 
bining suitable plates or supports with active 
material—such as red lead or other lead 
oxide. 

This patent contains fourteen claims. The 
first three relate tothe mechanical application 
to a plate or support of an active material, 
or material to become active. The next four 
to the construction of the supports for such 
active material. The next three to a porous 
covering for the electrode. 

The next one, specifically for red lead, as 
an active material. The next one for the 
mechanical application of a layer of active 
material, in contradistinction to a layer 
formed by electrical ‘‘ forming ” action. 

(Claim one patent of fame, 252,002.) 

The next one specitical:y for the applica- 
tion of red lead prior to immersing electrode 
in battery fluid ; and the last for active ma- 
terial rendered coherent by pressure. 

This patent and No. 337,298 are substan- 
tially alike, both in drawing specifications 
and claims. The differentiation being that 
337,298 relates to porous, granulated or spongy 
lead, or an absorptive substance adapted to 
be rendered active. 

While this patent relates to an active ma- 
terial, oxides of a metal or absorbtive sub- 
stance rendered active. 





341,600. May 11, 1886. Filed Jan. 30, 1886. 
English pat. No. 3260. March 12, 1886. 
James Pitken, London, England. 

Describes an electro consisting of a central 
supporting plate having intermediate ribs 
cast on its faces, and the recesses between 
the ribs, packed with active material, over 
which on both sides of the plate are applied 
inclosing plates of perforated ebonite. 

The central metallic plate may be plain, 
and the pockets on the enclosing plates. 





341,860. May 11, 1886. Filed Jan. 19, 1885. 
Charley Sorley, N. Y. 

Relates to electrodes formed of a strip or 
strips of lead so arranged that the edges of 
the strip or strips are on the surfaces of the 
plate. Further describes plate-like electrodes 
formed of a strip of lead with interspaces 
between the convolutions of the strips. Non- 
oxidizable terminals are claimed. A method 
of connecting up the electrodes of several 
cells is also described. 

The constructiun of small portable batteries 
are illustrated in the drawings. 
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An Experiment That Proved Something. 
**Gentlemen,” said W. T. M. Mottram, 
the electrician of the Wilmington City Elec- 
tric Company, as he entered the editorial 
rooms of the Morning News one evening, ‘‘I 
want to show you a little experiment that is 
worth seeing. In the reports of the fire in 
the Temple Theater, Philadelphia, the news- 
papers, or at least all but one that I saw, de- 
clared that the flames were started by some 
drapery coming in contact with an incandes- 
cent lamp globe which had become very hot. 
The statement is absurd. You cannot heat 
those lamps hot enough to ignite gunpowder, 
let alone set fire to anything like drapery.” 

As Mr. Mottram spoke he removed the 
shade from the lamp over the city editor’s 
desk. 

‘* Now,” he continued, ““‘ watch what I do. 
I will take this handkerchief and wrap 
around the globe.” He did so, the light 
shining through the folds of the silk. 

‘* Just as soon as the glass is broken in one 
of these incandescent lamps the light is ex- 
tinguished. Even if the carbon should re- 
tain its heat after the glass is shattered, it 
would not do so long enough to set fire to 
anything. The carbon, you know, is in a 
vacuum, and when the least bit of air enters 
the globe the carbon breaks and the light 
goes out.” 

At this juncture the speaker took a pair 
of heavy pincers from his pocket, and 
with the warning of ‘‘ Look, now !” crushed 
the lighted globe wrapped in the handker- 
chief. 

There was a slight explosion, less than the 
bursting of an inflated paper bag, and the 
light went out at once. The globe was shat- 
tered into particles almost as fine as sand, and 
the handkerchief was not burned any more 
than if it had been dipped in a bucket of 
water. 

Mr. Mottram then continued : ‘‘ There are 
a great many nervous people, and I want 
to prove to them, through your eyes, that 
it is all nonsense to say that fire can be started 
by an Edison incandescent lamp. They will 
believe what you say, I know.” 

A new lamp was then placed under the 
shade and the experimenter remarked: ‘‘The 
first time I saw this thing done was in the 
Crystal Palace, London. The American 
agent of the Edison Company was explain- 
ing the working of the lamps to the Prince 
and Princess of Wales, and broke a globe 
just as [have done. The Princess was very 
much frightened. Good evening.” 

———_-ae——__—_ 
Motors for Electric Lighting. 

The difficulty in the way of domestic elec- 
tric lighting does not arise from the skill re- 
quired to work a dynamo machine, or even 
from the cost of the electrical installation, 
but from the trouble and expense incident to 
the working of the motor by which the dy- 
namo is driven, says Hngine.ring. If the 
public could be shown that the progress of 
invention had reduced the cost and risk of 
motors, without decreasing their efficiency, 
it is certain that the new form of illumina- 
tion would extend rapidly. To bring about 
this resuli, the Society of Arts have decided 
to hold a competition of motors in May or 
June next, and they offer two gold and four 
silver medals as prizes for the engines most 
suitable for motors for electric light in- 
stallations. The competing engines will be 
divided into two classes: (A) those in which 
the working agent is also produced, as port- 
able and semi-portable engines, gas engines 
with producers, and petroleum engines; (B) 
those to which the working fluid must be 
supplied, as engines without boilers attached, 
gas engines without producers, and water 
motors. Each class will be subdivided into 
two groups—those declared to develop not 
more than 10 brake horse-power, and those 
that will develop more than 10 horse-power 
and less than 20 horse-power. Application 
for leave to compete must be made before 
February 28, 1887, at the offices of the so- 
ciety, John street, Adelphi, London, and an 
entrance fee of £2 10s. per horse-power must 
be paid. Unless there are ten entries, no 
competition will be held, and the fees will be 
returned. The tests will be carried out under 





the direction of three judges appointed by 
the Council of the Society of Arts. The 
points of merit considered of greatest im- 
portance are: (a) Regularity of speed under 
varying loads; (6) regularity of speed during 
the various parts of one revolution; (c) power 
of automatically varying speed to suit arc 
lights; (d) noiselessness; (e) first cost; (f) 
cost of running; (g) cost of maintenance. 
There is another point we should have liked 
to see noticed, and that is the capacity of an 
engine to be coupled directly to a dynamo. 
This involves so many advantages in econ- 
omising space, and in reducing the cost of 
foundations and gearing, that it ought to be 
counted us a distinct point of merit; the 
more so as it always involves some increase 
in coal consumption. All the cost of fitting 
up and working the motors must be borne 
by the exhibitor. This trial comes at a very 
opportune time; the constant succession of 
new motors, which some months ago was so 
rapid, has grown slack, and now each in- 
ventor is outrivaling the others in extrava- 
gance of the claims he puts forth. Many of 
these will doubtless exercise a wise discretion 
in declining the trial; but there should be 
no difficulty in finding more than ten en- 
gines with sufficient merit to encourage their 
inventors to enter the lists, so soon as the 
names of the judges are published. This 
latter point should not be long deferred, as 
the value of the awards, like that of an oil 
painting, will greatly depend upon the names 
by which they are signed. Full particulars 
of the mode of testing to be adopted should 
also be published, as few firms of any stand- 
ing will care to compete under unknown 
conditions. 








New Incandescent Lamp. 

The incandescent lamp of which an out- 
line illustration appears on this page, was 
invented in 1882 by Thos. A. Edison, patent 
issuing to him two weeksago. Three claims 
are made for the lamp as follows: 

The coiled or looped carbon filament of an 
incandescent electric lamp provided with 
intermediate supports for the coils or loops. 

In an incandescent electric lamp, the com- 
bination, with the coiled or looped carbon 
filament, of. a number of wires attached to 
the coils or loops and all sealed in the glass 
stem of the lamp. 

In an inevandescent electric lamp the long 
and fine flexible carbon filament made in 
one piece, in combination with leading-in 
wires connected to the ends of the same, and 
intermediate supports. 

The patent was assigned to the Edison 
Electric Light Company of New York. 


—->-—- — 


—— Messrs. Baker & Co., of Newark, N. 
J., the largest platinum manufacturers in 
this country, are to be classed among those 
generous corporations which remembered 
every employe with a turkey on Christmas 
day. This custom is an admirable one, and 
seems to have been quite generally adopted 
by elec'rical concerns. 

—— The city council of Pittsburgh, be- 
coming tired of the large gas bills, has ap- 
pointed a committee to investigate a better 
method of lighting, either by electricity or 
natural gas 

—— The Waukegan, IIl., Electric Light 
Company has been incorporated with a capi- 
tal stock of $5,000. The incorporators are 
Geo. R. Lyon, E. D. Besley, and Clarence A. 
Murray. The electric lighting system of the 
Western Electric Company, Chicago, has 
been selected. 








— The boiler at the electric light works 
in Fostoria, O., exploded, and the building 
was wrecked, and Albert Bailey, the engi- 
neer, fatally injured. 


—— The contract for furnishing the elec- 
tric lighting apparatus for the new cruiser 
Chicago has been awarded to the Edison 
Electric Lighting Company. 

—— The United States Electric Light 
Company was never so crowded with busi- 
ness in the history of the organization. In 
the incandescent department, orders are 
particularly heavy and increasing. 

—— The Nashua, N. H., Gaslight Com- 
pany is to erect, in the company’s yard, a 
building to contain an electric light plant, 
the company having decided that if the resi- 
dents of Nashua desire electric light instead 
of gas, that it will be ready to furnish it. 
The plant will have three dynamos, which 
will be driven by two powerful stationary 
engines. 

—— The Brush Company of Buffalo, N. 
Y., have found it necessary to order three 
new 100 horse-power boilers, making twelve 
in all, and three more 65 horse-power West- 
inghouse engines, making twenty-one in all. 
The company has a new station in course of 
construction. It adjoins their present works, 
and will have a capacity of about 1500 horse- 
power, 

— The Boulton Carbon Company, of 
Cleveland, Ohio, is again increasing their 
already extensive plant, in order to keep 
pace with the demand for their goods, and 
when completed will have a capacity, by 
running night and day, of making one hun- 
dred thousand carbons per day. Mr. W. H. 
Boulton is the general manager, and well 
known to electric light people. 

—— The new plant of the Wilmington 
Electric Light and Power Company, on 
Fifth street, near Orange, will be ready for 
practical operation, if no further delays oc- 
cur. Although it is ultimately intended to 
have four 200 horse-power boilers and four 
engines of the sume power, together with 
eight dynamos, but two boilers, three en- 
gines and four dynamos have arrived, 
which will be sufficient to furnish all the 
light necessary at present, and which will 
more than accomplish what the present plant 
is doing. The old works on Third street 
have not yet been sold to the Fort Wayne 
Jenney Electric Light Company, but negoti- 
ations to that effect are now in progress. 


— The business of the consolidated 
Electric Light Company of Portland, Me., is 
increasing very rapidly. An additional fifty 
light American machine and lamps was 
shipped last week from New York. General 
Manager Sawyer was in this city last weck, 
Friday, on business connected with the Amer- 
ican and the Edison Company regarding a 
further increase of arc and incandescent ap- 
paratus. It is probable that he will decide 
to add about five hundred horse-power elec- 
trical motors to the plant. The Sprague 
motor will be adopted. Mr. Sawyer says 
that he expects to put in another hundred 
American arc lights and adda regular central 
station outfit of Edison incandescent lights as 
soon as his new building is completed. 


—— The City Council of New Orleans 
has adopted the following: ‘‘ Resolved that 
the city surveyor be and is hereby directed 
to prepare (18) eighteen tracings of that sec- 
tion of the city known as the gas district, on 
which he shall designate the proper point for 
electric lights and gas lamps, with a view to 
the best and most equitable result from 
either or both—with accompanying specifica- 
tions—provided, however, that electric lights 
shall at no point be more than 600 feet apart, 
or gas lamps more than 150 feet apart. On 
completion and approval by the City Council 
of said tracings and specifications, the 
Comptroller shall advertise—separately for 
the oil and gas district—for the lighting of 
same, by gas or electricity, for the term of 
five years, say, from January 1, 1888, to 
December 31, 1892, inclusive. The city sur- 
veyor shall prepare two sets of tracings and 
specifications, one to designate the gas dis- 
trict and lamps, as now erected, and one set 
for that portion of the city outside of the gas 
district and to be lighted.” . 











—— The city of Buffalo is considering the 
question of purchasing the gas companies. 
The large gas bills are causing the discus- 
sion. 





A new regulator for dynamo electric 
machines has been invented by Elmer A. 
Sperry, of Chicago. 


— The Boston Gas Light Company: 
Augustus Lowell, president, petition for au- 
thority to supply electric light and power to 
those now supplied by said company with 
gas. 

—— The United States luminating Com- 
pany are adding 1,500 Weston incandescent 
lamps to their already large plant of 1,400 
lamps in the post office in this city. The 
post office authorities here seem delighted 
with the plant, as evinced by this large in- 
crease. 





A Grand Rapids dispatch says 
John R. Markle, of Detroit, was here this 
afternoon, and met a committee of citizens 


to discuss the organization of a new 
electric light company with a stock of 
$200,000. A number of local capitalists 


are interested and will push the enterprise. 


—lInvestigations have been going on by 
the State officials at Springfield, Ill., for 
some six or eight months regarding electric 
light for the State Capitol Building. The 
American System has finally been adopted, 
and a fifty-light plant was ordered from the 
American Company on Saturday and was 
shipped the first of this week. 


—— The American Electric Manufactur- 
ing Company last week completed arrange- 
ments with the well-known electrical firm of 
Wockatz & Co., of Gothenburg, Sweden, to 
become wholesale agents for the American 
Company in Norway and Sweden. Messrs. 
Wockatz & Co. bave done a very large and 
prosperous business for the Edison Com- 
pany, and it is expected that they will sell 
a very large amount of are light apparatus. 


—— Electricity is the modern and potent 
illuminating agent, and it is very pleasant to 
know that Waterbury has every appliance at 
hand for ample adaptation of this agent to 
its necessity. Extending the hours of light- 
ing to one o’clock in the morning is also a 
step in the right direction. Waterbury has 
acquired at a very reasonable price a very ex- 
cellent and reliable service.— Waterbury 
(Conn.) Republican. 


— The dry goods establishment of 
Adam, Meldrum & Anderson at Buffalo, has 
been lighted throughout by the Westing- 
house system of incandescent electric light- 
ing and presented a brilliant appearance on 
the opening night. The light was turned on 
shortly after 4 o'clock in the afternoon and 
streamed from over 400 lamps attached to the 
chandeliers. In the show windows were 
large bulbs of 150 candle-power called 
‘*moguls.” Two of these in each of the 
large windows illuminated the street, as well 
as the space occupied by the windows and 
their stock. The Westinghouse Company 
propose to mianufacture and sell the appar- 
atus necessary to operate the system, and will 
guarantee the claims of their patent. It is 
learned that a company to operate under 
this system is to be formed in Buffalo, and 
several of the men interested were among 
the observers of the successful test. Among 
those who have investigated the new system 
with this view in mind are John F. Moulton, 
James Adams, William §S. Frear, Daniel 
O’Day, Wilson §. Bissell, Charles W. Good- 
year and others, There is talk of establish- 
ing a plant at Black Rock, where ample 
water power can be obtained, and it is within 
the range of possibility that a station may 
be erected at Niagara Falls for the purpoes 
of supplying the whole of western New York 
with the incandescent system, 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK EnpING DEC. 
28, 1886. 





354,881 Electric igniter for gas engines; Foree 
Bain, Chicago, I11. 

354,892 Underground conduit; Josiah S. Du Bois, 
Camden, N. J. 

354,919 Circuit closer; 
Louis, Mo. 

354,942 Mechanical telephone exchange ; George 
F. Shaver, New York, N. Y. 

354,945 and 354,946 Dynamo-electric machine; 
Elmer A. Sperry, Chicago, II. 

354.996 Telegraphic switch; John Absterdam, 
New York, N. Y., assignor to Jeremiah M. Pelton, 
same place. 

855,024 Electric motor; Henry M. Paine, Newark, 
N. J. 

355,082 Telephone receiver; Hans A. Schneek- 
loth, New York, N. Y. 

355,055 Signaling apparatus for railway trains; 
John H. Bickford, Salem, Mass., assignor of one- 
third to 8S. Fred Smith, same place. 

355,129 Electric arc lamp; James Brady, Brook- 
lyn, N. Y. 

355,149 Telephone receiver; Amos E. Dolbear, 
Somerville, Mass., assignor, by mesne assignments, 
to the Dolbear Electric Telephone Compary of New 
Jersey. 

355,164 Electric heat regulator ; Richard L. Guion, 
Elmira, N. Y. 

355,165 Pin holder for electric wire insulators ; 
Mack Hanks, Buffalo, N. Y. 

355,172 Electric arc lamp; Richard F. Jones, St. 
Louis, Mo. 

355,185 Wire and pipe-supporting and snow- 
removing apparatus; Sylvanus D. Locke, Hoosick 
Falls, N. Y. 

355,189 Telephonic apparatus. 
Laughlin, Philadelphia, Pa. 

355,190 Telephonic apparatus; 
Laughlin, Philadelphia, Pa. 

355,226 Telephone check apparatus ; D. Johnsone 
Smith and Daniel Sinclair, Glasgow, county of 
Lanark, Scotland. 


Walter B. Manny, St. 


James F. Mc- 


James 8S. Mc- 





BUSINESS NOTICE. 


“In making the statements which follow we can verify 
each and all of thenwas facts. Mr. Edward P. Thompson, of 
Temple Court |7 Beekman St.,| New York, is a good man to 
bring your patent cases to, for he is t oroughly versed in 
all the ins and outs of a Patent Attorney’s duties. ‘The 
following are some of his qualifications ; Graduate ot 
Stevens (nstitute as Mechanicai Engineer. For four years 
tutor of classes of young men in mathematics and experi- 
mental physics at Elizabeth, N. rved professionally 
as Electrician and Chemist in the Swan Electric Company 

of New York fortwoyears. B of past S as 
a Patent Attorney at 13 Park Row, ; Bay York, was ap- 

ointed,to succeed N.S. Keith, of the patent apenc of the 
Elec trical World and Associate Editor. Ceith is 
known as the Translator and Reviser of ‘Shelton 5 Treatise 
on “Dynamo Electric Mac = Mr. Thompson for 
two years pe roonally ly prepared and prosecuted all the pat- 
ent business of Electrica! World's Patent Agency, and 
is the author of z pest ee of articles in said pa 

* Analytical and Systematic Method of Jnvesting. 
were widely known an M P 
is a member of American Institute of Electrical ae 
and American Society of Mechanical Fngineers. 
author of the “Expansion of Polynomials,” which ‘the 
ablest mathematicians of the world universally commend.” 

—New York Observer. 





Tr upon 
which 











Baker & Co., gold, silver and platinum refiners, 
assayers and smelters, 408, 410, 412 and 414 N. J. R.R. 
ave., Newark, N. J. Platinum for all purposes, any 
degree of hardness or size. Wholesale or retail. 
Native or scrap platinum, melted, refined or pur- 
chased. 





A valuable patent, recently issued on an Electric 
Motor, for small or large power, with high elec- 
trical efficiency. Parties desiring to manufacture 
motors, and agents who would like to introduce the 
patent for sale, can address M. E., P. O. Box 1125, 
Boston, Mass. 

Also a constant battery for electric lighting, etc. 





Wanted —A young man to keep subscribers 
register for telephone company; permanent em- 
ployment. Address Auditor, P. O. Box 3,329, N. Y. 


PAINE * LADD, 


HALBERT E. Pane, 
Late Commissioner Petenta, | STORY B. LADD. 


Attorneys = Patent Causes 
d Solicitors of Patents, 


OU AMER GTOoNn, dD. C, 








A. TT. SxMiTH’S 
(Successor to 
Smith, Bridge & Co.) 
NEW re ELECTRIC 
LAVA GAS TIP, 
recor the Mary ; 
For Multiple Lighting. 

Send for prices to 
A. T. SMITH, 
6 West Mth St., New York, 





Pat'd.Jan. 22 1884. 





ROYCE & MAREAN, 


DEALERS IN 


® ELECTRICAL APPARATUS 
Telegraph and Telephone Supplies, 


No. 1408 Penna, Avenue, 
Ypp. Willard’s Hotel, WASHINGTON, D.C 


CARBONS 


etroit Electrical Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 





INCLUDING 
Medical Batteries, Skeleton and Box Bells, Burgl 
FOR ARC LIGHTING. House’ Annunciators, Fire Alarm Boxes, Mines, 


Only Manafect = oe Pins, and Brackets, 


Uniformity, Durability & Superior Light, LNSULATED MAGNET, TELEPHONE AND ELECTRIC 


: LIGHT WIRE. 
PIMTSBURGH CARBON (0. lit’, eWERAL OFFICES and FACTORY: 


DETROIT, MICHIGAN, 


a a i eg] South Western Electrical Supply Company, 


reer s pani 1304 ST. LOUIS AVE., “STATION A..” 
KANSAS CITY, MISSOURI, 


and doing work in U*1h, Wyoming, Idaho. Montana | | 
DEALERS IN 


and Washington Territories at Eastern prices. 
Sees aera Sree: ‘ELECTRIC LIGHT LINE CONSTRUCTION, MATERIAL AND TOOLS. GLOBES, 
CARBONS AND OIL A SPECIALTY. 


HAW:&:GEAR 


Post — Bose i 
CHEYENNE, WYOMING 
MANUFACTURERS OF 


ELECTRICAL APPLIANCES 


KANSAS ELECTRIC co. 
“Model and Experimental Work a specialty. 


185 Kansas Ave., Topeka, Kansas, 
Special Tools and Dies. 
Seventh Street, FPhiladelphia. 














Hotel Annunciators, Burglar Alarms, Fire Alarms, 
Telegraph Poles, Electric Bells, Electric | 
Gas Lighting and Electric Alarm 
Matting. 
ESTIMATES GIVEN ON ELECTRIC LIGHT PLANTS, 
Fire Alarm Systems and Private 
Telephone Lines. 


PHOENIX GLASS COMPANY, 


(Works, Water Cure, Beaver County, Penn.) 





DEALERS IN 
Nos. 53 and 55 North 








Fig.255 
——MANUFACTURERS 0F —— 
A FULL LINE OF ELECTRIC LIGHT GLOBES &SHADES, 
BOTH ARC AND INCANDESCENT, 


In Opal, Flint and Art Glass sets, in Opalescent and other Colors, 








THE ONLY GENUINE 


ECLANCHE DISQUE BATTERY 


Is THAT MADE BY 






THE LECLANCHE BATTERY COMPANY. 


Every Jar and Porous Cell bears the label 
and trade mark as shown in the cut. 
All others are imitations. 


DO NOT BE IMPOSED UPON. 


- IF DEALERS HAVE NOT THE GENUINE BATTERY. 
SEND DIRECT TO US FOR PRICE LIST. 





None of the Imitations Compare with it i Efficiency. 


THE LRECLANCHE BATTERY CO. 


Gtandard , Filectrical ; Works, 
TELEGRAPH AND TELEPHONE APPARATUS, 


Hotel and House Annunciators, Burglar Alarms, 
CALL BELLS, “posT’s” MAGNETO BELLS, 


PINS and BRACKETS, BATTERIES, &c., &c. 


IN STOCK :~FULL LINE o—————- 


IRON, STEEL and HARD-DRAWN COPPER WIRE, Delivered at Lowest Prices. 
I" ESTIMATES FURNISHED, SEND FOR CATALOGUES AND PRICES. 3 





GENUINE DISQUE CELL, COMPLETE. 
The Porous Cell also bears Label. 


GENUINE DISQUE POROUS CELL. 





















































Cincinnati, Ohio, U. 8. A, 
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ELECTRICAL TEST INSTRUMENTS. 


MADE BY THE ELECTRIC MFG. CO. OF TROY, N.Y. 
GOODS FROM STOCK IN NEW YORK. 
VITRITE AND LUMINOID COMPANY, Agents, 14 DEY ST., N.Y. 


SAWYER-MAN ELECTRIC CO. 


Licensed by and Succeeding to the Commercial Business of the 
Consolidated Blectric hight Company, 
—OWNERS OF THE SAWYER-MAN PATENTS.—— 














Mutual Li Bulking "ONA\ ta a Wait, Ha 
No. 32 NASSAU ST., BOSTON OFFICE, 


No. 338 FEDERAL ST. 


ee NN 
ae —— 
‘SS — 9 
- Y 
os CYNAMO of Lhis “ompany is AUTOMATIC in its regulation, and will Maiutain a UNIFORM 
LIGHT, with ALL or ANY PORTION of the lights in Circuit. Our LAMP will NOT BLACKEN und 
will MAINTAIN its CANDLE POWER during its Guaranteed Life. 


Pians and Estimates Furnished for ali kinds of Incandescent Lighting. 
ESTIMATES FURNISHED FOR THE THOMSON-HOUSTON SYSTEM OF ARC LIGHTING. 


THE UNION FIRE ALARM CO. 


145 Broadway, New York, 


ARE NOW PREPARED to FURNISH the CHEAPEST & BEST COMPLETE 


Fire Alarm System 
EVER DEVISED. 
PARTIt ULARLY ADAPTED to SMALL CITIES and TOWNS. 


——Correspondence solicited and Estimates furnished. 


THE 


Werica El Telephone Campa, 


95 MILK ST., BOSTON, MASS. 

















This Company owns the Letters Patent granted 
to Alexander Graham Bell, March ‘7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRIC SPEAKING TELEPHONES infringes 
the right secured to this Company by the above 
patents, and renders each individual user of tele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 





——————) FP ET BS ) 


ELECTRICAL ACCUMULATOR (0, 


MANUFACTURERS OF 


STORACE BATTERIES 


Orrice: 44 BROADWAY, NEW YORK. 





Factory: NEWARK, N. J. 


PHOSPHOR BRONZE 
TRELEPHON E WIRE. 


SPRING SHEET and SPRING WIRE for 
ELECTRICAL APPARATUS. 


THE PHOSPHOR BRONZE SMELTING CO., LIMITED. 


512 ARCH ST., PHILADELPHIA, PA. 
Owners of the United States Phosphor Bronze Patents. Sole Manu 
facturers of Phosphor Bronze in the United States 





Marks 





THE 


Age of Electricity, 


By PARK BENJAMIN, Ph. D. 

381 Pages, 143 Illustrations, Price, $2. 
A COMPLETE HISTORY OF ELECTRICITY. 
Will be sent to any address, postage prepaid, on 

receipt of price. Address, 

ELECTRICAL REVIEW, 
23 Park Row, New York.) 


. Dlessphee. 





‘ARC AND CLOW LAMPS. 


A PRACTICAL HAND BOOK 


Electric Lighting, 


By JULIUS MAIER, Ph. D. 
376 Pages, 82 illustrations. 
PRICE, $3.00. 
Will be sent to any address, postage prepaid 
on receipt of price. Address, 
ELECTRICAL REVIEW, 
23 Park Row, NewYork. 





W.H. SAWYER, Sec'y & ELECTRICIAN 


IPS 


American Electrical Works, 
PROVIDENCE, R.I. 


EXCLUSIVE MANUFACTURERS OF THE 


FARADAY GABLE 


PRESIDENT 


FOR TELEGRAPH, | 
TELEPHONE & 
ELECTRIC LIGHT. | 


LATION AND LOWEST 
OF ANY CABLE 


HIGHEST INS 
NDUCTIVE CAPACITY 
N THE MARKET 


| NEW YORK OFFICE 


y 15 Cortlandt Street 


| 
HARRY HALL, Agent. 


ELECTRIC LIGHT 
CABLE. -* 








THE 


AMERICAN ELECTRICAL DIRECTORY, 


Handsomely Bound and Finished in Cloth, Con 
taining 500 pages devoted to the 


INTERESTS OF ELECTRIC LIGHTING. 
A Complete List of All and a Report of 
Each Electric Light Co. in North America 


A Handy Book for Reference. 
—PRICE, $2.00— 
Published by the 
STAR IRON TOWER CO., 


Fort Wayne, Ind., U.S. A. 








H. G. CHENEY, President. 


New York Office, 145 Broadway. 
Chicago Office, 117 and 119 Lake St. 


P. H. WOODWARD, Secretary and Treasurer. ROBERT CHENEY, Vice-President. 


N. T. PULSIFER, General Manager. R. H. MATHER, Con. Electrician. 


THE MATHER ELECTRIC CO. 


HARTFORD, CONN., 


Sole Manufacturers under all the Patents of Richard H. Mather for 


Electric Lighting and Transmission of Power. 


Also Sole Manufacturers under all the Patents of Charlies G. Perkins for 


Incandescent Lamps and Appliances for Incandescent Lighting. 





EXECUTIVE OFFICE, HARTFORD, CONN. = 
Cincinnati Office, Carlisle Building. 


Atlanta Office, 16 Nerth Broad Street. 








PROTECTION FOR W ATCHES,- 7° Anti-Magnetic Shield is an absolute protection from 


all Electric and Magnetic Influence. Can be applied 
to any watch. Full Experimental Exhibition and Examination, also full assortment of the 


watches complete at 


F,. S. GILES, Agent, or GILES, BRO. & CO., Chicago, Tl. 


ANTI-MAGNETIC SHIELD & WATCH CASE CO., 18 John St., New York. 
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CLEVELAND, OHIO. 





MAKERS OF ELECTRIC LIGHT CARBONS AND BATTERY MATERIAL. 





—T H E— 


SOLAR CARBON & MPG. 00. 


(Works near Pittsburgh, Pa.) 

Electric Light men know the trouble arising from 
impurities in Carbons. This Company obtains its supply 
of Carbon from NATURAL GAS, and such gas is used 
throughout the process. Hence they claim to sell a 
CHEMICALLY PURE Carbon, unequaled in brilliancy and 
life. Selling Agents: 

| 
8. B. RICHARDS, M’p'r 
VIRITE & LUMINOID CO, || 


General Eastern Office, 








14 Dey St. NewYork. | 55S. 8d St., Philladelphia. 





A PERFECT ELECTRIC LICHT CLOBE. 


THE UNION GLASS COMPANY, 


HALF GROUND (Horizontally). 
BOSTON, MASS., 


U.S. A., 





MANUFACTURERS OF EVERY DESCRIPTION OF 


ARC ann INCANDESCENT 





ELECTRIC-LIGHT GLOBES 


SEND FOR PRICE-LIST. 








=! THE 


LITTLE-MeDONALD CUT-OUT, 


PATENTED MAY 20, 1886. | ,000.INUSE. ' 





SEND FOR CIRCULARS AND PRICES 


J. A. POWERS, 


TROY, NEW YORK. 


THE ELECTRIGAL SUPPLY CO. 


Manufacturers of and Dealers in 


LECTRICAL [NSTRUMENTS and SUPPLIES. 


Being Manufacturers of Bare and Insulated Wires and Cables 
of every description, we are prepared to give prices for large 
quantities. 











We Manufacture the Celebrated Wallace Diamond Carbons 
for Electric Lights, which are Superior to all others. 


OUR NEW ILLUSTRATED CATALOGUE WILL BE MAILED 
TO ANY ADDRESS FREE OF CHARGE. 


THE ELECTRICAL SUPPLY CO. 
171 Randolph Street, Chicago, and 17 Dey Street, New York. 








EDISON LAMPS. pac rg i 
3g to 6 Candle Power—Special, 135 ohm Resistance| MORE a 
Lamps, Battery Lamps of 16 Candle Power, POWER < | kes 
5 to Volts. USING ol = s 
$1.50 EACH. LESS z : ; 
50 per cent. disc t, wh rd ” 2 
Special rates on large Geders. ae ee eae ba og S was 
STOUT MEADOWCROFT COMPY.| ‘any One 
82 and 84 FULTON STREET, NEW YORE CITY. w | es 
P. O. Box, 2411 OTHER ‘s'S 
WHEEL. - Ss 









STANDARD 


Electrical Test Instraments, 


Galvanometers, Resistance Coils, 
Condensers, Keys, Switches, &c, 
Bailey Combination Set, 
Pratt’s Speed Indicator, &c. 
Electric Mfg. Co., Troy, N. Y. 


Orrice. 311 River STREET. 







SPRINGFIELD, O..0R 110 LIBERTY ST., N.Y. 


JAMES LEFFEL & Co. 








ALFRED F. MOORE, 


Manufacturer of 


Insulated Wire, 


for Telephone, Telegraph and Electric Light. 
OFFICE, LINE, AND 
Annuneociator Wire, 
Magnet Wire, and Flexible Cordage, 


200 & 202 N. THIRD ST. 


PHILADELPHIA, PA. 


CARBONS 


BOULTON CARBON CO. 


FORMERLY 


Boulton Standard Carbon Comp’y, 


CLEVELAND, OHIO. 


We do not brag about our Carbons, but we 
. |challenge the Worid to produce a better. 


= SSS == 


Brownlee & Co., 
DETROIT, MICH. 


DEALERS IN 


Cedar Telegraph Poles; 


MANUFACTURERS OF 


Cross Arms, Pins and Brackets, 
OAK AND LOCUST PINS, 


BROWNLEE'S CONCAVED BRACKET. 








@atent applied for.) 











D. W. Baker. Cc. 0. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATINUM, 


408, 410, 412 and 414 N, J. R.R. Ave., NEWARK, N. J. 


Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased. 


JOHNSON HEAT-REGULATING APPARATUS. 


Can be attached to any kind of heating apparatus ever made, and by its use the heating of buildings toa 
uniform temperature is accomplished. Rooms may be ~~ at any temperature desired, Sheveny saving fuel. 
discomfort, ill health. the cracking of wood-work, furniture and pictures,and thedanger of fire by over 
heating. This apparatus applies equally well to all forms of heating and ventilating devices, the thermome- 
ter in the room autumatically ouveraing the perat Itis blein Public Buildings, Private 
Residences, Business offices, Hospitals, Churches, Schools, Conservatories, Factories, etc. 


SEND FOR CIRCULAR “R.” 
NATIONAL ELECTRIC SERVICE CO. 
NEW YORE, 686 Broadway. CHICAGO, 195 Wabash Avenue. BOSTON, 611 Washington Stzeet. 


Poole & Hunt's Iieffel Lurbine Water Wheel. 


Made of Best Materials and in the Best Style of Workmanship. 


MACHINE-MOLDED MILL GEARING, 


From 1 to 20 feet diameter, of any desired face or pitch, molded 
by our own special machinery. 


SHAFTING, PULLEYS AND HANGERS 


Of the latest and most improved designs. 


Transmission Machinery 


A SPECIALTY. 
2 Special attention given to Heavy Gearing. Shipping facilities tho best in all directions. 

















POOLE & HUNT, Baltimore, Md. 
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THE WESTINGHOUSE MACHINE CO. 


SALES LIST FOR NOVEMBER. i886. 


























H. Hu. P 

South Side E. L Co., ; - Pittsburgh, Pa. 150 Brainard & Shephard, - - - Albany, N. Y. ps) 
a order, “ - 150 Henry Warden, - - - - - Philade Iphia, Pa. 25 

Union Switch & Signal ¢ Co, 6th order, * ve 5 Crown Mills, - - - - - - Marcellus, N. Y. 25 
East End E. L. Co. - 2d order, A ae 5 S.R. Cain, — - - Bristol, Vt. 25 
- 3d order, . 3 b) Wabash, St. L. & Pacific R. R. 34 order, Kt. Wayne, Ind. 25 

a. Electric Light c 0, 2d order, Buffalo, N. Y. 60 Minne: apolis Gas L ight c 0-5 - Minneapolis, Minn. 25 
McConway & ba - 2d order, Pittsburgh, Pa. 60 2a order, 5 
Winona Pa - 4th order, Holyoke, Mass. 60 Thos. Henshall, - - Paterson, N. J. 15 
New York Manhattan R. E. Co., - New York. 60 E. Balbach& Son, -— - 4 5th order, Rowen. N. J. 15 
Mather Electric C Co., Hartford, Ct. 60 Gas Engine and Power Co., New York. 15 
- 2a order, . 60 Roulleaux, Dugage & Co, 24 order, Suresnes, Fr. 15 

ieileieal -. S L. Co., - Jefferson cy, Mo. 60 Shickle, Harrison & Howard, 24 orde r, St. Louis, Mo. 15 
Wahoo E. L, ¢ - - - - - Wahoo 60 McUord, Ford & Co., - - - Colfax, W. T. 15 
J.C. Livingston & Co., - - - - Little Falls, N. Y, 45 Decatur Furnace Co.. - . Decatur, Ala. 15 
Weidman Silk Dyeing Co., - - - Paterson, N. J. 45 Lawrence Machine Shop, 15th order, Law rence, M: ASS. 10 
Miller, Broudy & Co., - Alexandria, La. 45 = 16th order, 10 
E. L McLain Mfg. Co.. 2a order, Greenfield, O. 45 N. W. Wait, Son & Co., . Sandy Hill, N. Y. 0 
Van Deventer & Horne, . Plainfield, N. J., 35 F. S. Cole, - - - Grundy City, Ia. 10 
“The Public Ledger,” 24 order, Philadelphia, Pa. 35 Union Pacific R. R , - 2d order, Omaha, Neb. 10 
“ “ 3d order, “ “ 35 Geo. C. Howard, - - . - - Philade'!phia, Pa. 5 

si ye 4th order, +: " 25 Merritt W. Burwell, —- - - = New Haven, Ct. 5 

= 5th order, os ” 35 Westinghouse Electric Co., Ba order, Pittsburgh, Pa. 5 

3 Balbach & Son, . - 14th order, os ” 35 Law rence Mac ‘hine Shop, 17th order, Law rence, Mass, 5 
Wolff & Hamaker, - Chambersburg, Pa. 35 1 8th orde Fr, “ 5 
Imperial Guano Co.,  - - - - - Norfolk, Va. 35 . A. Diamond, - : . -  Indianoplis, Ind. 5 
Chandler & Price. Cleveland, O. 35 E J. Yandle, - - - - - Santa Rosa, Cal. 5 
Wabash, St. L. & “Pacific R. -R. 2a order, Ft. Wayne, Ind. 35 Aberdeen Pac king Co., . : : - Astoria, Or, 5 
Barnes Bros., - Maquoketa, Ia. 35 —_—- 
A.J. Mullen, - - . - - - Selma, Ala. 35 Tora, 56 ENGINES, 1975 


Sales Department for the U. 8. Conducted by 
WESTINGHOUSE, CHURCH, KERR & CO., 17 Cort- PARKE, LACY . 00. Salt Lake, Utah. 


landt St., N. Y.; 98 Fourth Ave., Pittsburgh,Pa. 2 A A. TOMPKINS & CO., Charlotte, N. €. 
FAIRBANKS, MORSE & CO., Chicago, Ill. i mg MIDDLETON, Mobile, Ala. | - 
FAIRBANKS & UO., St. Louis, Mo. | KEATING IMPLEMENT & MAC HINE CO... Dallas, 
PARKE & LACY, San Francisco, Cal. | Texas. 





WESTINGHOUSE, CHURCH, KERR & CO. 


17 CORTLANDT ST., NEW YORK. 98 FOURTH AVENUE, PITTSBURGH, PA. 
Engineers and Contractors for Central Stations for Incandescent Lighting on the 


WESTINCHOUSE ELECTRIC COMPANY’S SYSTEM. 


Isolated Incandescent Plants. Direct-connected Centrifugal Pumping Machinery. 
Steam Power Plants for Manufacturers. Designers of Special Applications of Steam Power. 


THE WESTINGHOUSE ELECTRIG COMPANY, 


MANUFACTORERS OF ISOLATED INCANDESCENT PLANTS, AND CONTRACTORS FOR CENTRAL STATIONS. : 


It is believed that the advantages of our system place us beyond competition. 
Capital investing for dividends will do well to close no contracts till our proposals are considered. 








The Westinghouse Electric Company, - - - _ Pittsburgh, Pa. creat ne 


EDISON LICHT. EDISON LICHT. 


The Edison United Mic, Company, 


65 FIFTH AVE., NEW YORK. 




















> - 


Estimates Furnished a } For Isolated Plants, 


For use in Mills, Hotels, 


LEATHEROID. HECLA ELECTRIC LIGHT COMPANY, 


The best Substitute for Hard Rubber for all Electric, Insulating and Sostentes Com MANUPACTURERS OF THE 


conte, Set ee insulating material of its class. Furnished in $ Jackson Dynamo-Eletric Machines, Lamps, Bie 
For Arc and Incandescent Lighting. 


EXPERIMENTAL WORK CAREFULLY AND PROMPTLY DONE. 
Size A, capacity 20 16c. p. lamps Price, $160 


THE LEATHEROID NOVELTY COMPANY, 74 Bedford Street, Boston, wad 
Size B, capacity 30 16 c. p. lamps. Price, $260 


Send for Samvles and Prices, 
Size C, capacity 50 16 c. p. lamps. Price, $340 


MAGNETO SIGNAL BELLS. ae 


ELECTRICAL SUPPLIES OF ALL KINDS 
No Battery Requixed. 


ALWAYS IN STOCK. 
$4, $6, and upwards, according to style desired. |7 
Discount on large lots. | 


Estimates for complete Electric Light and 
Steam Plants made on application. Send 
for Circular, and mention this paper. 
We wake a specialty of the manufacture of these bells for | | 
Telephone Companies, and after an experience of many years, 
our —- for the prompt quseution of large orders are un- 


OFFICE: 
‘ee attention given to furnishing samvles for special orders. 


26: E. 42d St., New York. 
VIADUCT MANUFACTURING CO. 


= A. Q. DAVIS, President. A.B. PROAL, Secy. & Treas. 
| 


ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Telephone, Telegraph, Electric Light, Fire winaye 
and District Telegraph Supplies. 
“STANDARD.* SENP FOR ILLUSTRATED CATALOCGUSB. 





Theatres, Steamboats, etc. 






















OF BALTIMORE. TANDARD a. | SOWSHE™’S TELL SPEED INDICATOR. 
INSTRUMENTS, | “Poly sdapted to Blectrts ep nneots to inpcbinery 
Ofice, North-West Corner Charles and German Streets, — wihsmall belt, Besides continually 


Galvanometers, Resistance Coils, 
Condensers, Keys, Switches, &c., 
Bailey Combination Set, 
Pratt’s Speed Indicator, &c. 
ELECTRIC MFG.Co, 
P. O. Box 60, Troy, N. Y. 


ne speed on dial, at on ms whew 
. uns “too fast” “too slow 
Bars 12 inches bp A a Weight. 10 Ibs. 
All orders mast give the exact size and 
average speed of shaft to be connected 
with. N. P. BOWSHER, 
Sole Man'r, South Bend, Ind. 
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WESTERN ELECTRIC COMPANY, 


CHICAGO—NEW YORK—ANTWERP—LONDON. 


Telegraph & Telephone Apparatus & Supplies. 


> 2«eoe +—--- 


The Best of Everything at Bottom Prices. 





Roberts-Brevoort Electric Co. 


(LIMITED,) 









Manufacturers of 


BEN THE ROBERTS PER-OXIDE BATTERY 


AND 


THE ROBERTS DRY BATTERY. 


These batteries have each about 1.8 volts. The Per-O ide 
Battery is intended for severe open-circuit work. Our dry Bat- 
tery issomething entirely new. It is put up ina sealed 
colke no fluid to spill; can be used in any position. 
Liberal trade discount. Send for Price List and Circular to 
the company’s office. 
Per-Oxide Battery 


Dry Battery } ‘ $1.50 


§206 Broadway, New York. 


FOR SALE BY ALL DEALERS, 


SCHAEFER ELECTRIC MFG. CO. 


INCANDESCENT LAMPS, From !O to 100 Candie Power. DYNAMO MA- 
CHINES of Improved Construction. 
Proposals and Estimates furnished for Complete Installations of Incandescent plants upon application to 


P.O. Box, 3068, Boston, Mass. 


FACTORY AT CAMBRIDGEPORT, MASS. 


THE WATERHOUSE SYSTEM 


ARG LIGHTING 


Is ECONOMICAL in Power Required, 
tion is AUTOMATIC and INSTANTANEOUS, admit- 
ting of the turning off of lights and of running 
the Generator in Complete Short Circuit, without 
heat or injury tothe Machine, The DYNAMO runs 
PRACTICALLY NOISELESS and WITHOUT SPARKS 
ON COMMUTATOR, and those who have seen 
the System are ENTHUSIASTIC IN ITS PRAISE. 


$1.00 














— — 


THE WATERHOUSE ELECTRIC AND MFG. COMPANY, 


Factory, Colt’s West Armory. HARTFORD, CONN. 





FRANKLIN S. CARTER. CHAS. M. WILKINS. 


ESTABLISHED 1867. 


PARTRICK & CARTER, 


Manufacturers of and Dealers in every description of 


E. WARD WILKINS. 


| System of Incandescent Electric Lighting, also Com 





ELECTRICAL SUPPLIES for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, ETC.) 


Sole proprietors of the Patent Needle Annunciator. Annunciators, Burglar Alarms, Electric 
Bells, Batteries, Wire, etc. Illustrated catalogues and price lists sent free. 


No. 114 SOUTH SECOND STREET, - PHILADELPHIA, PA. 








New Taneve Buexeve Automatic Cut-Orr Enoines. 


n Use Over 1,000 25 to 1,000 H. P. 


These Engines are the combined result of long experience 
with automatic cut-off regulation and most careful revision 
of all details. They are designed and constructed for heavy 
and continuous duty at medium or high rotative speeds. 
Highest attainable Economy in Steam Consumption and 
superior regulation guaran . Self-Contained Automatic 
. Cut-off Engines. 12 to 100 H.P, for driving Dynamo Machines 
a —— 5 —semenaen, eeuaes wit = data as 
S to practical Steam Engine Construction an orman' 

by mail, ddress® ee ‘ine 


BUCKEYE ENGINE CO., Salem, 0. 


SALES AGENTS: 


W. E. SIMPSON, Eastern Sales Agent, No. 70 Astor House, New York. 
- W. ROBINSON. cor. Clinton and Jackson Sts., Chicago, IM. 
ROBINSON & CAREY, St. Paul, Minn, and PRAY MANUFACTURING CO,, Minneapolis, Mina. 








Schuyler Electric Light Co., 


Manufacturers of 


YNAMO MACHINES 
FOR INCANDESCENT AND ARC. 


The most perfect system of both Incandescent and Are Lighting. Entire free- 
dom from hissing and flickering in our Are Lights, and long life and great bril- 
— in our Incandescent Lights. 

ynamo Machines with perfect automatic regulation, reliable and efficient. 

Prices moderate. Estimates made for lighting from Central Stations or for 

‘solated plants. Illustrated Circulars sent upon application, Address 


SCHUYLER ELECTRIC LIGHT C0., 


Harttord, Conn. 


Congectiont Electric Ce, 


101 BANK STREET, 


WATERBURY, CONN, 


Zines, Leclanche Zincs, 


with Thumb Screw or Patent Spring Con- 
nections, and well amalgamated 


New York Office: 
No. 44 BROADWAY. 








RY 
MITCHELL, VANCE & CO., 


CAS FIXTURE 
=I ANURACTORERS, 


Have added a department for the Manufacture of 
Electroliers and other fixtures adaptable to any 














GRAVITY BATTERY ZINCS, 
MEDICAL BATTERY ZINCS, 
BUNSEN BATTERY ZINCS, 
ZINC PLATES, 


MADE FROM PURE SPELTER. 


bination Fixtures for both Gas and Electric La 
Estimates and designs furnished upon application. 


836 & 638 BROADWAY. 
NEW YORK. 


WOOD AND BRONZE PUSH BUTTONS, 
BURGLAR ALARM SPRINGS. 


THE IDE ENCINE, 


THE MOST SIMPLE, DURABLE AND ECONOMICAL 


Automatic Cut-Off Engine 


In the World. References furnished from 
the most successful Electric Light 
Plants in the United States. Medal 
and Highest Award from 
Franklin Institute of Philadelphia, Pa. 


MANUFACTURED BY 


Foundry and Machine Dept. 


Harrisburgh Car Mfg. Co. 
HARRISBURGH, PA. 














ouR NEW 


-LECLANCHE FARADICG MEDICAL BATTERY 


Our Leclanche Faradio Medical Battery is of a new and entirely original design. 


It isa new departure, and avoids the use of all obnoxious 
acids that destroy the clothes, stain the hands and make the con- 
stant handling of such medical batteries absolutely dangerous. 

It is simplicity itself, and in ordinary use will run ONE YEAR 
WITHOUT ANY ATTENTION, OR THE EXPENDITURE OF A SINGLE 
PENNY FOR SUPPLIES. 

There is no zinc to raise or lower, no fluids to be renewed. It 
is always ready, and does not corrode when not in use. Its first 
cost and the ‘subsequent expense is far less than that of the 
dangerous red or white acid batteries heretofore manufactured. 


The LECLANCHE FARADIC has three currents, is_nickel- 


lated and mounted in an ornamentally covered case, 83¢x6%4x 
By inches in size, and sold at the low price of $8.50. 


E. S. GREELEY & CoO. 


(Successors to L. G. TILLOTSON & 00.,) 
Manufacturers, Importers and Dealers in 


TELEGRAPH. TELEPHONE AND ELECTRICAL INSTRUMENTS 
@ and MATERIAL OF EVERY DESCRIPTION, 


Nos. 5 and 7 DEY STREET - - NEW YORK. 
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=A GREAT COMBINATION OF GAS AND ELECTRIC LIGHT INTERESTS.=— 





THE AMERICAN SYSTEM THE PIONEER OF THE NEW DEPARTURE. 


ELECTRIC LIGHTING AS DEMONSTRATED BY THE 





AMERICAN ELECTRIC MANUFACTURING C 





EXECUTIVE OFFICES: 
MUTUAL LIFE BUILDING, 146 BROADWAY, NEW YORK, U. S. A. 


OFFICERS: 


EDWARDS H. GOFF, President and General Manager; L. M. BATES, Vice-President; 


H. E. IRVINE, Secretary and Treasurer; JAMES J. WOOD, Electrician. 





GENERAL AGENCIES: 


American Electric Construction Company, 14€ Broadway, New York—New York State. 

St. Paul Gas Co., St. Paul, Minn.—State of Minnesota. 

Citizens’ Gas Light Co., Jacksonville, Fla.—State of Florida. 

Sowdon, Elder & Wright, 131 Devonshire St., Boston.—New England States (except Connecticut.) 


Pittsburgh Electric Company, Eugene Ingold, General Manager, 213 Wood St., Pittsburgh, Pa. 


2 . =e Western 
Pennsylvania, Ohio, Kentucky and West Virginia. . 

J. M. Chipman, 19 North Pennsylvania St., Indianapolis, Ind.—State of Indiana. 

Markle Engineering Company, Detroit, Mich.—State of Michigan. 


This company has challenged all other systems to a competitive test of merit without response. _ " : — 
For completeness and simplicity of construction, durability and economy in operation, steadiness and quality of light produced, and perfection in automatic regulation, 


THE AMERICAN SYSTEM HAS NO EQUAL. 


The Wood Automatic Regulator is entirely original, absolutely perfect in operation, and is the only perfect automatic current regulator ever invented, the pretensions of rival 


companies to the contrary notwithstanding. 


It still invites comparison, and stands ready to meet any known system of Electric Arc Lighting in open fair competitive tests, upon all poi ts of superiority claimed for its 


apparatus whenever and wherever a sale is guaranteed to the winner. 


POINTS OF EXCELLENCE. 


The Wood Automatic Regulator is the only known invention that is perfect in its action for regulating the lamps better on long and short circuits. 


It saves oil and commutator brushes. 


The American system needs less care, and is run at much less expense than any other system. ; 

Its apparatus occupies less space, weighs less, and requires less motive power for carrying any given number of lights than any other. 

Its lights are steadier, and it requires less skill than any other to operate its apparatus. _ ; : 

The American system guarantees absolute safety of armatures from burning. This no other company can do, and it is this burning out of armatures in other systems that 


makes maintenance so expensive. 


The American company stands pledged to make good all their claims to any one desiring an Electric Plant of any kind. | 
ITS ALLIANCE WITH THE GAS COMPANIES. A new element of enormous power is now coming into the company’s concerns. 


The gas interests of the 


country have been converted to the commercial value of electric lighting as a business enterprise, the particular value of the system owned by this company, and its strong business 
alliance with the gas property of this company, is worthy of serious consideration of all purchasers of Electric Light Apparatus. Address all communications to 


AMERICAN ELECTRIC MANUFACTURING COMPANY, 


MUTUAL LIFE BUILDING, 


146 BROADWAY, NEW YORK 





THE THOMSON-HOUSTON ELECTRIC CO. 


PRINCIPAL OFFICE, 


178 DEVONSHIRE STREET, BOSTON, MASS., 


hes the only Perfect 


Automatic, Self-Regulating System of Electric Arc-Lighting in the World 


I~ all desirable qualities of E.xzcrrio Aro-Licuts, the Thomson-Houston System 
has no equal. The Lights are superior in color and steadiness, and the entire 
apparatus is more economical. efficient and safe, more easily managed, 
and less liable to derangement than any other. 

The Thomson-Houston Electric Company 
was awarded the Fist Prize for the dest system of Arc-Lighting, and the dest Arc Lamp, at 
the Cincinnati Industrial Exposition of 1883. 

The Thomson-EHouston System 
has been awarded superiority in all the competitive tests to which it has been subjected. 
New Illustrated Pamphiet will be sent on application, 


The ¢. & C. Electric Motor Co. 


2 WALL STREET, NEW YORK CITY. 


———-( 8. 





This Company is now prepared to furnish Motors of 
# horse power and upwards, of Unrivaled Efficiency, 
convenient in form, neat in appearance, cheap and durable, 
for Sewing Machines, Jewelers’ Lathes, Dental Engines 
and other small power. Our Battery the most efficient ; 
furnishes ample power for motor or six candle lamp or 
cautery, etc. Also Special Motors for use on Lighting 
Circuits for larger power, and vice versa, with Steam 
Power for Electric Lighting in small quantity. 








THE 


India~Rubber & Gutta-Percha Insulating Co, 


MANUFACTURERS OF 


ALL KINDS OF INSULATED WIRES AND CABLES. 


Guaranteed to give satisfactory services under ground and over head. Specially adapted for 
Chemical Works, Paper Mills, Dye Works, Coal Mines, etc., etc. 


PRICES AND SAMPLES ON APPLICATION AT 


No. 159 Front Street, New York Citv. 





A CARD T0 THE PUBLIC. 


The Edison Electric Light Company having in- 
stituted suits on its patents, must decline to sub- 
stitute the advertising columns of the press for 
the courts for the purpose of their legal interpre- 
tation. Mr. Edison’s Carbon filament patent of 
1879 covers broadly the modern incandescent 
lamp. The claim that this patent has ever been in 
litigation inthe United States Patent Office is ab- 
solutely false. In Germany and England this 
fundamental patent has finally prevailed against 
all infringers, thus establishing the fact that Mr. 
Edison’s great invention has been nowhere antici- 
pated. Ergo, a like result must follow in the 
United States. The straining and distorting of 
these facts, together with the violent effort to in- 
terweave with them certain minor and IRRELE- 
VANT CASES for the purpose of fraudulently 
posing before the public as joint heirs with Mr. 
Edison in the fruits of these patent decisions, 
only indicate the DIRE EXTREMITY of those 
who are thus gradually becoming ENVIRONED 
by due process of law. 








TH E 


Edison ElectricLight Co, 


{6 and 18 BROAD 8T., NEW YORK. 
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National Feed Water Heater. 


A BRASS COIL HEATER, 


Supplying feed water to the boiler at 206° to212° F. A reliable and very 
effective heater. Over 1,500 in use in the United States. 
150 Electric Light Stations Supplied, and Orders being filled every week. 
Seventeen sizes manufactured, from 8 to 2,000 H.P. 
PRICES LOW AND SATISFACTION UNIVERSAL. 


THE NATIONAL PIPE BENDING CO 


84 River Street, New Haven, Conn, 


Coils and Bends of Brass and Copper Pipe Made to Order. 









JARVIS ENGINEERING CoO. 


BOSTON, MASSACHUSETTS. 
Complete Steam Outfits for Electric Lighting Stations, Steel Boilers with Jarvis 
Furnaces to burn cheap fuels, Armington & Sims Engines, Ete. 


SEND FOR CIRCULARS, 


ZELL ENGINEERING COMPANY 


Contractors for Steam and Power Plants. 
Highest Economy and Efficiency guaranteed. 


112 LIBERTY STREET NEW YORK. 








SHEPARD’S CELEBRATED 


Screw-Cutting Foot Lathe, 
CAP LATHE, $125. 


Foot and Power Lathes, 
Drill Presses, Scrolls, Saw 
Attachments, Chucks, Man- 
drels, Twist Drills, Dogs, Cal- 
pers, &c. Send for cata- 
logue of outfits for amateurs 
or artisans. Address, 


H. 1, SHEPARD, Agt., 
134 E. SECOND STREET, CINCINNATI, O- 








The ¢ are now in use over 18.0.0 


OTTO GAS ENGINES 


Guaranteed to Consume 25 to 75 OTHER GAS ENGINE 
Per Cent. Less Gas than A N Va Brake Horse-power, 


Works without 
boiler, steam, coa 
ashes or atten 
ance. Successfully 
adapted instead of 
steam power in all 
industries and of- 
fers special advan- 
tages for running 
omuaieiiammal electrical machin- 

2 ery for Telegraph 
-nd Telephone as well as Lighting purposes. 


OTTO CAS ENCINE WORKS, 


SCHLEICHER, SCHUMM & CO. 


N. E. corner 33d & Walnut Sts., Phila. 
Branch Office: 130 Washington St., Chicago. 


ELECTRICAL PATENTS. 


GEORGE H. BENJAMIN, 





L News_for mae and Girls! Young 

OXEUL, New NE Ww W INVENTION just pat- 

ae use! 

we mg Scroll Sawing, Turning, Boring, 

Drilling, Grinding, Polishing, Screw Cutting. 
Price $5 to $50. send 6 cents for 100 pages. 

EPHRAIM BROWMW, Lowell, Mass 








Lowest | Prices 


BELLS, 


HAZAZER & STANLEY, 


32 Frankfort Street, 
NEW YORE. 














35 Wall St., New York. 
ALL SIZES ———s 
i RUS and Consulting Electrical Engineer, 
QUAL. TIES. 


Expert in Patent Causes, 
For ELECTRICAL PURPOSES. 


Solicit S. 3 
EUGENE MUNSELL & CO., licitor of U.S. and Forsign 
218 Water Street, New York, PATENTS for ELECTRICAL INVENTIONS. 


STANDARD UNDERGROUND GABLE COM’Y. 


GEO. WESTINGHOUSE, Jr., President. RICHARD A. WARING, Vice-Pres‘dent. 
JOHN. H. DALZELL, Treasurer. C. H. JACKSON, Secretary. 


DIRECTORS-—GeEo WEstTINGHOUsE, JR., Ricuarp S. Warne, Mark W. WarTsoN, Joun H. Dauzetz, 
Rogert Pitcarrn, O. T. WaRtnG and C. H. JAcKsoN. 











Manufacturers of 


The WARING ANTI-INDUCTION and BUNCHED 
Telegraph, Telephone and Electric Light, Underground and Submarine 


oni A E31 ECS eee 


LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS, 


{28 Pearl St., N. Y. City, 


All Work 
Guaranteed. 


| Hamilton Building, 91 5th Ave.. Pittsburgh, Pa. 





AMERICAN AND FOREIGN BOOKS 
On Electricity and its Applications. 












































Angell. Elements of Magnetism and Electricity. Cloth, 238 pages, 151 illustrations .............. $ 60 
Avery. Modern Electricity and Magnetism. De ae” . cs aed 6p ediheedipoce cebueababdenace 7 
Benjamin. Age of Electricity...........+0-+-2++---seeeceeesere tee seeeeeetersseeees 2 00 
Breunan. A Popular Exposition of Gestpaiie. 191 PAGES. ..... ee eeee sce eeceeeree _ id 
Cavendish. Electrical Researches. Cloth ..............-- > 00 
Cook. Magnetism and Electricity. Cloth, 48 illustrations. . 49 
Cumming. Theory of Electricity Cloth, 190 diagrams............- 2 25 
Deschanel. Electricity and Magnetism. Cloth...............+.-+++++++ . 150 
— Experimental Researches in Electricity. 3vols, cloth. .......++------.+-.+eeeeee - 20 00 
Fisk Electricity in Theory and Practice. Cloth, 270 pages, 180illustrations................. . 260 
Ferguson. Electricity. Cloth. .... 2... 2... cccccccccc-cocccccsecsccnccsscsetteteccencenrecces reesenes 1 50 
Gordon. School Electricity. Cloth, 262 pages, 139 illustrations . 2 00 
Gordon. A Physical Treatise on Electricity and Magnetism. 2 vols, EE ES STIRS OR REINS 10 00 
Harris. Rudimentary Electricity. Flexible, 69 illustrations 60 
Harris. Rudimentary Magnetism. Cloth, 165 illustrations..............+++++++-- PR RIEERNA: 
Harris. Galvanism, Animal and Voltaic Electricity iReader nas etomnaionl sapere sega eee Oneill 60 
Jenkin Electricity. INR... ccecrkdspsiconsdesstheteons reves 40 
Jenkin. Electiicity and Magnetism. Cloth, 177 illustrations : 1 50 
Lardner. Hand-Book of Electricity, Magnetism and Acoustics. 400 illustrations, cloth .. 2 00 
Levander. Solutions of Questions in Magnetism and Electricity. Cloth. . 1 00 
Mascart and Joubert. A Treatise on Electricity and Magnetism. Vol, 1, cloth, "654 pages, 127 ill. 7 50 
Maxwell. A Treatise on Electricity and Magnetism. 2 Vols., 20 plates, and 105 illustrations. . 8 00 
Maxwell. An Elementary Treatise on Electricity. 6 plates, 54 illustrations 2 00 
Miller. Magnetism and Electricity. 212 pages, i (So i dlniiceacae aie i 250 
Munro. Electricity and its Uses. Cloth ..... «2.0. sccccesceeseccee--ceseercceeceees 1 40 
Murdock. Notes on Electricity and Magnetism. Cloth, 38 illustrations .... eae 60 
Noad. The Student’s Text-Book of Electricity. Cloth, illustrated................ 4 00 
Overend. Elementary Experiments in Magnetism and Electricity. Cloth.. 40 
Pynchon. Introduction to Chemical Physics. 550 pages, 269 illustrations ........... 3 00 
Sprague. Electricity: Its Theory, Sources and Application. Cloth, 650 pages 6 00 
Thompson. Elementary Lessons in Electricity and Magnetism. Cloth, 168 illustrations. 1 25 
Tyndall. Light and Electricity. Cloth ..............sssccoce -secee soerecccccesccccessncsccsessioes 1 “5 
Tyndall. Lessons in payed at the Royal Institute 1875-6. aR SS Se 1 00 
Watson & Burbury. The Mathematical Theory of Electricity and Magnetism. Cloth, 268 pages, 2 75 
Wonders of Acoustics: or, The Phenomena of Sound. Cloth, 288 pages..........-..-ceeeee cece ee ceee 1 00 
Woodbury’s Protection and Construction of Mill Floors. Cloth................seeeeeeeeeeee eee eees 2 50 
BOOKS ON TELECGRAPHY AND TELEPHONY. 
Abernethy. Commercial and Railway ala II voc oes cdesccdivsesccsessecces 2 00 
Bond. Hand-Book of the Telegraph. Cloth. ..............sceecceeccceceeeee enn teeteeeecenes - 120 
Beechey. Electro-Telegraphy. Cloth, 36 _ a cee Patencentecsthwnnae pes 40 
Clarke & Sabine. Electrical Tables and Formula. Cloth...........+eee.sseeeeceereeeee ences 5 Qu 
Culley. Hand-Book of Practical Telegraphy. Cloth, 442 pages ...............-:eeeeee seen eeeee -- 600 
Davis & Rae Hand-Book of Electrical Diagrams and Connections.............0c0ce+0s+0s . 200 
Fahie. History of Telegraphy to 1837. Cloth, 529 pages................ ssseeees * . 800 
Douglas. A Manual of Telegraph C onstruction 88 GRMN OMI. o< nscnecascovcssccecce . 600 
Hoskiaer. Laying and Repairing Electric Telegraph Cables. Cloth .......... .- ..-seeeeee. 1 50 
Hoskiaer. A Guide for the Electric Testing of Telegraph Cables. Cloth ...............-. .. 1 50 
Lockwood. Electricity, Magnetism and Electric Telegraphy. Cloth, 376 pages. 2 5v 
Loring. A Hand-Book of the maga ap Telegraph. Boards, 80c, cloth, 75c, morocco, 1 00. 1 00 
Maver & Davis. The Quadruplex. Cloth, 126 pages.................-2c2---ee cree coeccncceeesseres 1 50 
Pope. The Modern Practice of the Electric Telegraph. Cloth, 70 illustrations. . . 1d 
Plum. The Military Telegraph During _— Civil War. Two vols , portraits and illustrations 5 00 
Preece & Siveright. Telegraphy. Cloth .......000-...00.-cccecccsccccersceerers eereessecccerecsers 150 
Prescott. Electricity and the Electric Tele; ph. Cloth, 670 illustrations, OO ie 5 eae 5 00 
Sabine. History and progress of the Electric Selegraph Cloth, 184 illustrations.................. 12% 
Smith. Manual of Telegraphy. 31 illustrations. paper..........-..-.00es.eeee eee neeeeecee eee eeeees 30 
Schwendler. Instructions for Testing Telegraph mes. 2 vols., cloth, illustrated............ 8 00 
Terry & Finn. Illustrations and Descriptions of Telegraphic Apparatus. Cloth, 92 pages, 30 plates 150 
Williams. Manual of Telegraph Cloth, 327 pages, 90 illustrations. ............0.0-sesceeeeeeeeres 4 20 
Dolbear. The Telephone. Cloth, SS Daten Raters ities 2 aes Se AE ae EE SR EAR 50 
Du Moncel. The Telephone, the Microp hone, and the Phonograph. 70 illustrations, cloth........ 1 25 
Lockwood. Practical Information for Telephonists. NE ci actien tan dnc ieies Oreeetaweken nncoeers 1 00 
Prescott. Bell’s Electric Speaking Telephone. 526 pages, 330 illustrations comin a Re: 
Thompson. Philip Reis, Inventor of the Telephone. Cloth, 8 plates and 48 e ngravings. . \ Ee 3 00 
ELECTRIC LIGHTING AND TRANSMISSION OF POWER. 
Alglave & Boulard. The Electric Light: Its History, Production and Application. 458 puges. 5 00 
Cunyng! ame. A Treatise on the Law of Electric Lighting. Cloth ........ ; 5 00 
Day Wlectric Light Arithmetic, Cloth........ ....scccccccccccccvcecccsccee 40 
Du Moncel. Electric Lighting. 66 illustrations, cloth. ............5...cceeceeeeececeeceeees 1 25 
Du Moncel. Incandescent Electric Lights. Illustrated, ee Dio tndun: Depend eairewee see Paste 50 
Dredge. Electric Ulumination. 2 vols., cloth. Vol. 1 (scarce), $15 00.. Vol. 2.............. 7 50 
Electric Lighting Act, 1882, also the Rules of Board of Trade, October, 1882.................. 2.0.44 20: 
Gordon. A Practical Treatise on Electric SE ME sich cr cee cetwsiisacenet civaeteegies .- 450 
Hedges. Useful Information on Electric Lighting. Cloth, ES SEE an Oa ae 175 
Hammond. The Electric Light in our Homes. ClOth.........cccccceccccccccccscces sccvcccses - 225 
Holmes. Practical Electric Lighting. Cloth..................sscccecsssscccses 10 
Higgs. Magneto and Dynamo Electric Pe a EE ciacadcccectesaccdensets avassseess oa AS 
ee cu Sacccee deSe SbebNes sores een scesenepsnseseees 5a 
Ig is vei din ORNS K OURnS ne . 500 
Stephen. Wrinkles in Electric Lighting. Cloth, 45 pages, 23 illustrations. ................0...000005 100 
Swinton. Electric fo spam Its Principles and Practice. Cloth 180 pages...... ee 
Sawyer. Electric Lighting by Incandescence. 96 illustrations, cloth ws. Doe 
Schellen. Magneto-Electric and Dynamo Electric Machines. Cloth ............... ....0s00 05 - 500 
Schoolbred. Electric Lighting and its Practical Applications ................-:200 ceceeeeeeee eeeee 2 00 
Thompson. Dynamo-Electric Machines. Illustrated, boards..................20..ceeeeeeeeeee 50 
Thompson. Dynamo Electric Machinery. 57 illustrations, boards...............-.-......0++ 50 
Thompson. Dynamo-Electric Machinery. Cloth, 527 pages. 324 illustrations 5 00 
Thurston. Stationary Steam Engines, especially as r; apted to Electric Lighting Purposes ..... 2 00 
Urquhart. Electric Light: its Production and Use. Cloth, 94 illustrations.................... cone 
Du Monocel. Electricity asa Motive Power. Cloth... ..scc-cccccs scccseccecccccceeeecccsscece os 3 00 
Kapp. Electric Transmission of Energy and its Transformation .............-2+++-+.e.eeeeeeeee cere 00 
Luce. Electric Railways and the Electric Transmission of Power. Illustrated- Paper, 50c, cloth 1 00 
Se. Oe SUUOND.. MI, oa siccuaneissamucesenirmemcistsasssudoc<Kescoses Ninsscertens 00 
TESTING AND MEASUREMENTS. 
Gray. Absolute Measurements in Electricity and Magnetism. Illustrated, 207 pages, cloth....... 90 
Haskins. The Galvanometer and its Uses. Sacer IND, dc ctccvaclesbecsnes 60 ssaresece 1 50 
Kempe. A Hand-Book of Electrica] Testing. Cloth, "494 ee RR TT ee eee 5 00 
Lockwood. Electrical Measurement and the Galvanometer. Cloth ..............0-0+0.cseeee see ee- 150 
ELECTRO- ae ELECTROTYPINC, Eve., ETC. 
Fontana, Wiectrolgais, Cloth. G08 PAGee oc......5ccccc case seccccccceccsccosccceccsesgevesescoseors 3 50 
Gore. The Art of Electro-Metallurgy. ye Cioti, dliustrated. . RS a AE Sag: oe, ES 2 5 
Napier. A Manual of Electro-Me an Ltaiaigeiben Sno agiaelned. cba Case Rn oad eue<delsnkiewtercin eines 8 00 
Urquhart. Electrotyping. <A Practi ica ®.. vicdadlineicivadetetousnstnaseanthieevenseieeeeanehe 2 00 
Re Se, I inns 5 da reevevaekiuisviee $sestseuswCesneds wats eeeseende se. vebmEbs 2 
Wr, SUM SEINE, SNE on oon coc cncccasecccoeseeteeccessedesvene sos eégess 730 
Watt. Electro-Metallurgy, Practically Treated. Cloth. .....cccccccscccccecccccecsecececceseeeueeces 10) 
Watt. Electro-Deposition. Cloth, pages DOA TRRSIIREIORS «ccc cccvcc scoccccetesnngsessesesesecs 5 00 
Wilson. Stereotyping and Electrotypi Cc —_, 195 pages - 200 
Anderson. Lightning Conductors. Cloth 6 50 
Blakesley. Alternating Currents of Electricity. Cloth EL CREEL Bi oS 60 
Bottome. The Dynamo. How Made and How — 1 00 
De Fonvielle. Thunder and Lightning. Cloth, 285 pages........2+.....--.+seeeeees 100 
Du Moncel. Electro-Magnets. Boards, 50c., English ‘Caition % 
Dyer Induction Coils; How Made and How Used. ards 50 
Gladstone & Tribe. The Chemistry of the Secondary Batteries of Plante and Faure. . 1 00 
Gordon. Four Lectures on Static Electric Induction. Cloth.. 80 
Gore. Electro-Chemistry, inorganic. Cloth, 188 pages ..........ccccccccceccecceccece: cecteceecseces 80 
Heap. Electrical Appliances of the Present Day. Cloth... ........ccccccesceccceccccscocerceseese 2 00 
Hospitalier. Domestic Electricity. Cloth, 220 pages, 155illustrations. ....... ..+++...sseeeeeeeceee 3 00 
Hospitalier. The Modern Applications of Electricity. Cloth... ........+2++..cscceeeeeeeeececer eens 8-00 
Kohlrausch. Physical Measurements, with Appendices on Absolute Electrical Measurements ... 00 
Lock. Workshop Receipts. Devoted mainly to Electrical and a subjects. Cloth. 2 00 
Munro & Jamieson. Electricians’ Pocket-Book of Electrical Rules and ‘lables .............-.. ... 250 
Niaudet. Elementary Treatise on Electric Batteries. Cloth. 55 illustrations............. 250 
Parnell. Action of Lightning and Means of Defending Life and Property from its Effects 3 00 
Radau. Wonders of Acoustics; or, The Phenomena of Sound. Cloth, 288 pages, 116 illustrations... 1 00 
Reports of the Committee on MAASMrIOR NMRENR. CAO =. pdice <cces por songs cecsnens crsnstone 8 75 
Spang Treatise on Lightning Protection. Cloth. illustrated. ...........+++0.cceceececceeeceeeeceees 5 
Swinburne. Practical Electrical Units Popularly Explained. Cloth...............- RES ee 60 
Weich. Table of Relative Weights of CopperConductors.. ...........-00:-ccccecccceececee seececes 
Wigan. The Electricians Pocketbook. English edition of Hospitalier’s ‘* Formularie Practique 
:)’Electrician.” Cloth. 818pages, 46 Mlustrations.. .........cccccccvccccvccscccccscccecsvcescdes 2 00 
Woodward. Arithmetical BN MONG Si cen f0stis cPobsgnkecdccchbevécsuatecccds sends dein ve a 


vey of any of the above books a be promptly mailed, POSTAGE PREPAID to 
ddress in the world on receipt of price. Remit by Express or Post Office Money Order, Postal ot, 
yraft or Registered Letter. Address. 
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Burglar 

Alarm, 
Annunciator, 
Electric Light 
and Gas Ligh 
ing Wires and 
Cables. Sitk, Cot- 
ton and Fibre Cov- 
ered Magnet Wires, 
Flexible Cables and 
Cordage. G.P. Sheet or 
Chatterion’s Compound 
o for Cable Splices, and Pure 
G.P. Goods of every variety 





























Marks’ Compound Wire, for Battery Coppers. 














=. S. HAYDEN, Prest. and Treas. JOHN 6, FRANCIS, Seoy 


—THE— 


Waterbury Electric Oo., 


MANUFACTURERS OF 


ELECTRICAL APPARATUS, 
Magneto Bells, Electric Light and Telephone Supplies. 


Send for our Prices Before Purchasing Elsewhere. 
Estimates Furnished on Special Instru- 
ments and Machinery. 
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BOOKS 


COMPANY, 


ELectric LIGHT SUPPLIES. 


Insulators, Cross-arms, Locust and Oak Pins, Chestnut 
and Cedar Wire Poles, Turned Lamp Posts, Cal- 
vanized Iron Pole Steps, Ornamental Wrought 
Iron Brackets, Insulated Coppe 
Line Wire, &c. 


REPAIRS TO MACHINES AND LAMPS OF ANY SYSTEM MADE 
PROMPTLY. DUPLICATE PARTS OF APPARATUS 
FURNISHED ON RECEIPT OF SAMPLE. 


We manufacture and keep In stock PHOSPHOR-BRONZE BRUSHES, which are In every 
way superior to the copper brush. They spark less, last longer and do not cut the 
Commutator. Commutator Rings last twice as long when our Brushes are used 

















Fittings for Incandescence Lamps made to order, includ- 
ing Sockets, Holders, Switches, Cut-outs, Shade 
holders and all other Appliances neces- 
sary to the business. 





WAREROOMS, 


Hoen Building, North & Lexington Sts. 


WORKS, 
CONSTITUTION & MONUMENT STS., 
BALTIMORE, MD. 


ON ELECTRICAL SUBJECTS 
will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, 
23 Park Row, New York. P. 0. Box, 3,329. 











WATERBURY, CONN. 


‘The Lane & BodileywCo. 


MANUFACTURERS OF 


Automatic Cut Of Engines, 


From heavy patterns, and unequaled 
for ELECTRIC LIGHTING, 
Combining Economy and Reliability. 
Stee. Borters, Heaters, SHarrine, Put- 
LEYS AND GEARING. 


THE LANE & BODLEY CO, 
265 to 273 Water St., 
Cincinnati, O. 


ENGLAND 
BUTT 60., 


Providence, R.LI., 


MANUFACTURERS OF 


BRAIDING MACHINERY 


"Telegraph, 
‘Telephone 





CORLISS. 
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2 NEW 





. ELECTRIC-LIGHT WIRE. 


ALs 
SINGLE AND DOUBLE 


Ofevery Description 
for Silk, Worsted 
and Cotton Braid, 


Arc Light, and Gas Companies 


Owing to Recent Improvements we now make a Specialty of 


CENTRAL STATION WORK 


AND OFFER THE 


MOST COMPLETE AND ECONOMICAL 


SYSTEM OF 


Incandescent Lighting 








YET DEVISED FOR THIS PURPOSE. 





The COST of Installation is GREATLY Reduced and 
LONG DISTANCE Lighting Successfully Accomplished, 
from a COMMERCIAL STANDPOINT. 





FOR FULL INFORMATION ADDRESS 


TheUnited States Electric Lighting Co 


59 and 61 LIBERTY ST., NEW YORK. 








16x24 DUUBLE BRAIDER. 


216 LASALLE ST., CHICAGO, ILL. 
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CHAS. A. CHEEVER, 


President, 


THE 


= 


v0 Naa 


CO. 
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TRADE MARK. 


INSULATED WIRES AND CABLES. 





CHICAGO Beancn, 
1022 


Opera House Bullding. | 13 Park Row, New York. 


Thermostats and Thermostatic Fire-Alarm Apparatus. 


i, OUR PATENT CLOSED-CIRUUIT SYSTEM IS ABSOLUTELY RE- 

} LIABLE AND ECONOMICAL, AND DOES NOT GIVE A 
FALSE ALARM WHEN THE CIRCUIT IS 
BROKEN ACCIDENTALLY. 

Our patent hydro-carbon thermostat is ornamental, ad- 
justable and never ailing, closing or opening the circuit with 
great force, and does ry destroy itself by use. A sample ther» 
mostat mailed on receipt of one dollar. 

Territorial rights and licences can now be negotiated. 


SEND FOR CIRCULAR TO 








Thermostat Two-thirds Actual Size. 


The Martin- Wilson Automatic Fire Alarm Co., 53 State St., Boston, Mass. 





DAY'S Kerite Insulated 


WIRES AND CABLES 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits Generally. 


The reliability and durability of Kerite Insulation is unsurpassed, as has been 
proven by years of experience. All rubber and gutta-percha compounds are very 
short-lived when placed either in the air or under ground, and the supposed new 
insulating materials now being presented to the public, are most of them old 
and discarded experimental products. The present high standard and uniform 
quality of Kerite is the result of 30 years’ expe rience. 

The attention of TELEPHONE MANAGERS is especially asked to our ANTI- 
INDUCTION TELEPHONE CABLES, they being the most practical and durable 
in the market. 

TELEGRAPH, TELEPHONE and ELECTRIC-LIGHT WIRES for either SUB- 
MARINE or UNDERGROUND WORK a specialty. Estimates for complete systems 
of underground wires and conduits will be furnished on application. 


AUSTIN G. DAY, Sole Manufacturer, 
CLARK B. HOTCHKISS, Gen’l Agent, 
16 DEY STREET, NEW YORK. 


The Brush-Swal Eleetrie Light ( 


OF NEW ENGLAND. 


W. L. See. President. ened ae Secretary. 
'A. D, JUILLIARD. Vice-Presiden . ABORN, Treasurer. 
JOHN B. POW ELL, Gunes ie, 


OFFICE, No. 36 UNION SQUARE, (EAST). 
NO OTHER SYSTEM I AS ECONOMICAL IN INSTALLATION AND MAINTENANCE 


NO OTHER ELECTRIC LIGHT APPARATUS IS AS DURABLE. 
THE FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. 





8: ete oe tor 
Aerial 
Telephone Cable. 





THE Arc Lights of various Sizes. 
SYSTEM Arc and Incandescent Lights from one Dynamo and Circuit. 
\ Incandescent Lights of various Sizes from Special Dynamo 


COMPRISES: 
Cost of Apparatus Greatly Reduced. 


for Central Station Lighting. 


Surveys and Estimates Furnished by Experts 





J. J. TRACY, Vice-Prest. 
N.S. POSSONS, Supt. 


W. F. SWIFT, Secretary. 
W. J. POSSONS, Asst. Supt, 


G. W. STOCKLY, President. 
J. POTTER, Treasurer. 


THE BRUSH ELECTRIC 60. 


The Sole Manufacturers, under all the patents of Che arles F. Brush, for Electric Lighting, Storage 
Bz < , kr arbons, Electro-Plating Machines, Electric Motors, ete 
URNISH THE ONLY COMPLETE and PERFECT SYSTEM OF ELECTRIC LIGHTING. 
te Bie for Are Lighting, giving lights of 1,200, 2,000, 3,000, 4,000, and up to 100,00. candle power. 
Our No. 8 machine gives €5 lights of 2,000 c. p. with about 45 H. P. 
Over twenty different styles of arc lamps, for indoor and outdoor use, and for tower lighting. 


MACHINES? INCANDESCENCE LIGHTING, 


adapted for use with Swan Incandescence lamps. These machines are automatic and do not require 
the use of any switches or resistances outside of the machine to govern the current. Will run any 
number of lamps from one up to the full capacity of the machine, without change of speed and with- 
out the use of any apparatus outside of the machine. 

Our prices are lower than other makers. 

Storage Batteries, for Incandescence Lighting and for Electric Motors. 
the only practical ones offered in the market. 


CARBONS For ARC LAMPS. 


“yur carbons are the purest and best made. We have the largest and most fully equipped carbon 
factory in the world, and our prices are very low. 


ELECTRIC MOTORS. 


We have commenced the manufacture of the Brush Electric Motors and shall soon be prepared to fill 
orders for all sizes from one up to forty horse-power. In many locations these are the most economicai 
pre —— of power und will be largely” used by Lighting Companies and others where small powers are 
require 


THE BRUSH ELECTRIC CO.) cvecetand,o.,v.s... 























Our storage batteries are 


WILLARD L. CANDEE, | 


ANSONIA BRASS & GOPPER GO., 


Manufacturers of 


Pure Electric Copper Wire, 
BARE AND COVERED, OF EVERY DESCRIPTION. 
“ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 


‘Warercoms: 19 & 21 Cliff St.. New Yor tories: Ansonia, Conn. 
incanaescent Lighting on Arc-Light Circuits. 


The Brown Automatic Converter 


Will supply and take care of ten to twelve 16 U.P. Incandescent Lamps, at any point on an arc-light circuit from 
an initial current equal to 2,000 C. P. arc lamp. 
‘an with any make of arc- “Tight dynam: 
Any pamber of the lamps can be turned on or of without aSocting the rest. 
Invaluable to arc lighting companies as a means by which they can secure customers, from one up, for incan- 
descent hghting anywhere on their circuit, = involving the large expense for incandescent lighting piants, 
w the uasceniey po getting a large num to with. Address, 


THE BROWN ELECTRIC CoO., 
400 WOOD ST., PITTSBURGH. PA. 


FOREST CITY CARBON MFG. Co. 


MANUFAOTURERS OF 


AUSTRIAN-AMERICAN CORED CARBONS. 


—ALSO— 


Solid Carbons for Electric Arc Lighting. 


HOLMES, BOOTH & HAYDENS, 


SOLE AGENTS, 


No. 25 PARK PLACE, NEW YORK. 


BRIDGEPORT BRASS CO., 


BRIDGEPORT, CONN., 


INCORPORATED 1865. 


BRASS, COPPER AND GERMAN SILVER 


WIRE 4x> ROLLING MILLS, 


Bare and Insulated Copper Wire for Electric Conductors a anid 


SOLE AG#@NTS FOR THE 


BRIDGEPORT ELECTRIC MFG. CO. 


THE ARMINGTON & SIMS 
Automatic Cut-Off Engine, 


FOR ALL PURPOSES WHERE POWER IS REQUIRED. 


CLOSE REGULATION, 
CONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE. 


OVER 2,000 ENGINES IN USE. 
SELLING AGENTS. 

N N -, 61 Oli St., Boston.| TANNER & DELANEY ENGINE CO., Richmond, Va. 
POND ENGINELIELYG Ot Leale, ie. MORTON REED & CO., Baltimore, ‘Ma. ~ 
J. F. RANDALL, Warren, Ohio. A.J. MILLER, Danville, Va, 





























JOHN R. MAR KLE, Detroit, Mich. 8 R. BURGESS, Greensboro, N. C. 
H. B. SMITH MACHINECO. 925 Market St.,Phil. »Pa.| _S. JOHNS, Pensacola, Fla. 
o H. HAYWARD. 81 Lake &t. +» Chicago, Hl. we PEGRAM, Macon, Ga. 

. W. ANDERSON, New Orleans. La Is. A. HAUSER, Montgomery, Ala. 

. P,. HAMPSON &€0., 36 Cortlandt St., New York. 


<n Marshall, 


bry aren of ELEcTRICAL CoNDENSERS. 
STANDARDS A SPECIAL 
Rooms 2 and 4 * niverstt Building. 
Corner Waverley and University Places, New York. 





THE 


Porker-Russell Mining Mp, Go 








MOST RELIABLE 
SWIFT-RUNNING MACHINERY. 


FOR DYNAMOS ANI) 


Warranted to run un steady and smooth, and without stretcliug 
| Write for particulars and pricesto 


CHARLES. A. SCHIEREN & CO 
Manafactarers and Tanners of Oak Leather Belting 
and Lace Leather, 





711 PINE STREET, 





47 Ferry Street, New York. 





16 AROH ST., PHILADELPHIA, 86 FEDERAL S?., BOSTON ST. LOUIS, MO. 











